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A Description and Evaluation
of the STATEWIDE TESTING PROGRAM in NEW HAMPSHIRE
in 1968-69 and 1969-70
Undar the Sponsorship of Title I
And the Significance of th. Dats Zbtained
For Evalustion With This Activity

SECTION 1

Sntroduction

Research is a dirty word to many and an am-
biguous word to those who endeavor to carry out
activities so named. Was Edison doing research
vhen he was experimenting with filament materials
for the electric light bulb? The writer feels
that he was. His efforts represented a planned
attack on the problem with more or less precise
specifications of the capabilities of the material
being sought. His efforts, however,|could never
have been subject to PERT analysis anhd he never
<jould have gotten a government contract.

In many ways this study faced the same di-
lemma. All involved had a fairly clear picture of
what needed to be done; namely, to mz 2 use of ob-
jective testing and data collection ;.scedures
plus appropriate analysis techniques to arrive at
a value judgment as to the “goodness" of the Title
I effort in this state. This ob‘cctive was hedged
about by many restrictions of re;ulation, adminis-
tration and philosophy, some of which were almost
directly incompatible with the goal stated above.
Much was done toward reaching the goal, much more
could have been done under other circumstances.
The following pages constitute a real effort to
contend with all the difficulties and present even-
tually some kind of meritorious report. A good
place to start the report is with a statement of
the purposes and procedures in setting the Title I
evaluation program in motion in New Hampshire.

Provisions of the Federal Law as Regards the
Selection of Students for Title I Projects

Perhaps uome information at this point con-
cerning the development and implementation of
Title I as a major part of BSEA will provide a beck-
ground which will clarify some of our problems in
regard to the subsequent data analyeis.

Money for Title I programs is allocated to
each state in terms of the number of families,
county by county, falling below the national pov-
erty level plus some other considerations, such as
nusber of families Yeceiving Aid for Dependent
Children and nusber of children in fostez howss.
All these data arc used, along with similar iafor-
mation from the other states, to detarmine the pro-
portion of available funds to eome imte this stats.
Howsver, the Title I office within the State Depart-
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ment of Education determines tke distribution of
money by school district as e',ainst county, again
being guided by the economic, considera-ions as
listed above. In other words, the State Depart-
ment's allocation of funds to a disirict is
strictly in accordance with the statiatics comncern-
ing the nurher of families qualifying in that dis-
trict as defined above.

School districts in New Hampshire, like all
other states in the ccuntry, are required by Title
I regulations to designate target schools except
under certain concéitions. Basically, this provi-
sion is inoperative in New Hampshire in a majority
of the school districts because there exists only
a single attendance area. In the larger cities,
such as Dover, Portsmouth, and the like where there
are multiple attendance areas, certain schools are
designated as target scheols. In such instances,
Title I projects are confined solely to these
schools.

Subsequently, each school district is respon-
sible for submitting projects to the State Depart-
ment Ti{tle I office for spproval as a basis for the
specific allocation of monies to fund these proj-
ects.

Each school district proposal is expected to
state very explicitly the grades involved, expense
for personnel and material, and, finully, the method
to be used to evaluate outcomes. Such evaluation
is mandatory according to Federal regulations.

These Pederal regulations favor objective test-
ing as the primary basis for evaluation and make
some further stipulations in regard to progress as
measured in grade equivalents, which make no sense
from a measurement point of view.

Obviously, when a very large proportion of -the
students in Title I at all grades are involved in
reading projects, it makes sense to use a reading
test as part of an evaluation and possibly even as
the basic instrument for assessing outcomes. This
heavy emphasis on.reading, incidentally, is a rather
general characteristic of Title I projects through-
out the country,

The U. S. 0ffice of Rducation reflects this
emphasis by its recently activated project for
equacing the major reading tests avilable through
comxercial channels and restandardizing one of them
(Metropolitan) as an snchor test.

School districts have the option of selecting
the tests to be used within the district for evalu-
ation of their own Title I programs. Some choose
to use testa consistent with those usad throughout
the school district for all pupils, even if these
ars not particularly suitable for the purpose.
Consquently, the number of Title I children tested
Fsll and Spring in New Hampahire with the state .
designated tests is substantially lower than the
total aumbsr of children in Title I in the respec-
tive gredes. This must be considered an exercise

-‘O
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of democracy at the expense of the common good.

As a matter of fect, the proportion of Title I
students in thz tested Spring sample is only
sligutly more than 50% of known Title I cases, i.e.,
cases for whom both "7i" and "OUT" cards are avail-
able. Por example, in Grade 4, about 100 pupils
were errolled in Title I projects in large dis-
tricts which chose NOT to test in the statewide
testing program.

In addition to the attrition due to the fail-
ure of a district t~ take part in the state program
at all, account must be taken of the difficulties
involved in matching Fall and Spring tested cases,
as described elcewhere, as well as other causes of
attriticn which are hard to assess as to total
eifect. This includes guch factors as absence from
school for one test or another or for one segment
of the battery administered in the Fall or in the
Spring. Tested cases used in this analysis in-
cluded cnly those for whom we had test information
on the five skills tests used; namely, Word Meaning
Paragraph Meaning, Arithmetic Computation, Arith-
metic Concepts xnd Arithmetic Applications.

Another serious source of error is in the
failure of some school districts to test in the
Spring even though they did participate in the
Fall testing program.

. The analysis in Section IV 18 based upon
completely tested cases only, matched for Fall and
Spring testing. Only in Table IV-1 of this sectiom,
concerned with determining the percent of children
in eazh category of Title I projects, does the re-
port utilize the complete set of "IN" cards.

From all of the above, it must be amply clear
that it would be very difficult to defend the Title
I completely tested sample as being representative
of all Title I cases in the State at any grade
level. It would be difficult even to defend the
sample statistically as being represeutative of
those pupils in academically oriented programs or,
even more specifically, in corrective and remedial
programs in reading.

On logical and experiential grounds, it SEEMS
representative. Even if it 1is not precisely so, it
still constitutes a viable population of Title I
pupils, defined by sll the descriptive information
reported here. It is thexefore quite legitimate to
report for this defined population the results of
the analysis of the "IN" and "OUT" card data. At
least the two aspects of the anelysis are compar -
able. 1/

One importaent fact concerning the use of Title
I funds 1s often overlooked. These monies are not
iatended to defray expenses ordinarily provided for

1/ These are the questionnaire aspect versus the
statistical aspect.

in the regular school budget. For the sake of
illustration, let us assume that we are discussing
an urban commmity with designated targat schools.
One or more such target schools may be receiving
money for a remedial read'ng program but OTHER NON-
TARGET SCEOOLS may be just as needful of these
gservices. Still the district cannot use Title I
funds to finance a similar remedial reading program
in these other schools, even though badly needed,
because such schools do not satisfy the criteria
for Title I aid established in the Law and enabling
regulations.

Congiderations such as this highlight the im-
portance of the "IN" and "OUT" cards as basic com-
trol documents. Test results relating to Title I
pupils in this study are reported only for docu-
mented Title I cases. It is unfortunate that up to
502 of these Title I cases, so identified, were not
tested for reasons specified above. More might
have been tested 1f some coercion had been used.
The Title I office did mot wish *o be put in the
position of dictating the method of evaluation (i.e.,
by means of a particular standardized test) to be
used for all projects, especzially if the project,
such as a speech therapy facility, was clearly not
subject to evaluation by a standardized achievement
test.

No coercion was employed to obtain participa-
tion 1f a good district-wide testing program would
have been impaired by insisting that the Stanford
Achievement Test be given to ALL Title I students.
There is indeed a serious dilemma here! How can a
truly representative evaluation for Title I enroll-
ees be produced 1f no central oifice has the au-
thority to prescribe the conditions and instruments
to be uged?

The other "horn" of the dilemma relates to the
reasonableness of any statewide evaluation of the

«Title I prograx by means of standardized tests that

does not also involve a district by district eval-
uvation, taking due account of the degree of appro-
priateness of the instrument in terms of the local
project design. In such tctal population studies,
everything tends to be reduced to the level of =e-
diocrity, vheress the truth is that some districcs
excel and some fail miserably, even in a limited
area such as reading.

let 1t be abundantly clear that this writer
has no recourse but to report results on the sam-
ples tested Fall and Spring and only touch margin-
ally on the relative goodness of the effort from
district to district. This 18 a source of no little
frustration. District averages for Title I cases
are not 8 satisfactory answer. Aside from the mis-
leading nature of such averages, the number of
Title I cases 18 s0 small in many districts that
one would have to resort to weighting of some sort
to make comparisons fair.

Finally, averages are of little practical val-
ue for comparison purposes unless the criteria for
selection of cases in terms of educational need are
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highly stardardized and the type of treatment is at
least roughly specified.

The 196869 Testing Program in New Hampshire

Early in 1968 a group of people in the State
Denartment of Educaticn, headed by Mr. James Carr,
State Director of Guidance, working closely with
the Title I office, Mr. William Sterling, Director,
planned a statewide testing program, one of the
main purposes of which was to provide a data base
from which to evaluate the outcomes of Title I
projects in accordance with Federal law. While
the author of this report was consulted sporadi-
cally, there was no official relationship at the
beginning of the program, especially in the selec-
tion of the tests to be used. Subsequently, Test
Service end Advisement Center was asked to review,
summarize, expand and interpret the test data for
the '68-'69 program and subsequently to do the
same for a repect program in '69-'70. This report
is largely concerned with this second evaluation
and will include the presentat!m of certain data
vhich has not previously been made public.

The grades involved in both the '68-"69 and
'69-'70 programs were 2, 4, 6 and 8. Altemate
grades were chosen because it was not economically
feasible to test all grades, although Title I pro-
grams were going on in all grades. The basic plan
was to test as comprehensively as possible in
these four grades and then to evaluate the results
of the Title I programs in the state in terms of a
repeat tesiing program in the Spring, using the
same test, even the same forms. The plan to use
the same forms in the Spring was not considered to
be advisable by this writer, although jn retro-
spect it seems not to have made much difference,
as will be seen ty making some comparisons of the
'68-'69 and '69-'70 data.

The Plan for Testing

Although tnis is not the place to go into ‘de-
tail as to the plan adopted for implementing these
programs, it is essential to point out that, for
the two years involved, the State contracted with
Harcourt Brace Jovanovich (then Harcourt, Brace &
World, Inc.) to conduct the scoring and the anal-
ysis of the data through its Programs and Services
Division. This arrangement was arrived at only
after Mr, Carr and others involved at the time
consulted, personally, with both Harcourt and Edu-
cational Testing Service as tv the best program
possibilities. The original planning contemplated
a three-year cycle.

The tests chosen were as shown in the table

below ¢ .
- Stanford

Achievement Test

Otis-Lennon
Mental Ability Test

Grade 2 Elem. I, Porm J Prim. I, Form ¥
Grade & Elem. II, Form J Inter. ¥, Form X
Grade 6 Elem. II, Form K Inter.II, Form X
Grade 8 Inter., FormJ Advanced, Form X

4

All materials in this progrem were scorable
by means of the optical scanning equipment avail-
able at the Measurement Resea-_. Center at Iowa
City, but the batteries used at Grade 2 consisted
of scoreable booklets which were consumed in the
process. The booklets for the remaining grades,
4, 6 and 8, were reusable and were left in the
schools to be used over again, as needed.

i

In (g.he Spring, the Stanford Achievement Bat-
tery was to be repeated. In every case, the same
form was used except for Grade 2 in which Form W
of tne Prinmary II Battery of Stanford was substi-
tuted for Form X. Note: This was a change of both
form and battery. 7The pattern of using an alter-
native form for Spring testing in all grades was
conceded to be the appropriate pattern but consid-
erations of economics prevailed and the same form
was usad over again in Grades 4, 6 and 8.

This procedure, as outlined above, was re-
peated, so far as the tests are concerned, in the
1969~70 program.

Evaluation of the 1968-69 Program

In evaluating the 1968-69 program, it must
be remembered that a program of this magnitude
had never bafore bzen undertaken in New Hampshire
and although the Division of Programs and Services
at Harcourt, under the contract, was responsible
for providing technical and professioanl leader-
ship, the smount of this leadership was minimal.
The responsibility for this minimal involvement,
however, is a shared responsibility since there
was no great insistence on the part of the State
Department personne). that such professicnal assis-
tance be provided beyond the barest outline of
procedures.

The evaluations which follow :ust be recog-
nized to be those of the writer, who was called in
to provide technical and professional assistance
in a further analysis of the data beyond the point
carried out by MRC. The writer's task was to try
to critique the 1968-69 program to suggest ways in
which 1t might be improved in 1969-70. Every ef-
fort has heen made to be objective and fair to all
persons concerned, but the net judgment must be
that the '68-'69 program did not yleld all of the
data needed to carry out the purposes of the pro-
gram as stated and the actual administration of
the program left much to be desired in terms of
quality of test adminisiration, document prepara-
tion for scoring and adherence to schedule.

All tegts were to be administered throughout
the state during a more oz less uniform period in
mnid-October, but actually the test administration
was carried on over a longer period of time than
wvas planned. There was no central office super-
vision to insure that the tests were properly ad-
ministered, although there is little evidence that

they were grossly missdministered at the local level:
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The return of the data to MRC for scoring,
which should have been highly uniform, both in
terws of time in order to facilitate processing,
and in terms of preparation of essential coding
information, was very poor. Many schools were
verv late in returning their booklets to MRC.
Furtharmore, preparation of header sheets was
sloppy, personal ID information was often missing
and the protocols were not properly arranged to
facilitate rapid processing and return of reports.
Consequently, the reports did not come in for many
veeks after the tests were administered and actu-
ally some coammity reports did not get back to
the schools unttl months after the test adminis-
tzation.

‘the analysis at the Measurement Research
Center, lowa City, as spzcified to them by Har-
court, was fairly comprchensive. This consisted
of the basic MRC service, plus options which could
be chosen by the local communities as they wished
to do. Thus, every community received class ros-
ters by school and class, giving the results of
both the Otis-Lennon tests and the Stanford Bat-
teries involved. For Otis-Lennon, scores and IQs
were reported together with local stanines. For
Stanford, grade scores, grade equivalents, per-
centile ranks and stanines were reported. In ad-
dition, for the Stanford test, item analysis data
were made available for the entire gtate and sepa-
rately by community where the communities wished
to have this information. These statwide item
analysis data were handed over to the members of
the Division most directly concerned. For ex-
ample, the item snalysis data for the state as a
whole in the field of mcthematics went to the
consultant in mathematics, the information on
science went to the consultant in science, etc.
So far as the writer knows no consistent, sys-
tematic use was made of this information st the
State level. It is impossible to know, of courss,
to what extent communities made use of the data.

Workshops were held around the state on a
regional basis but these were one-day workshops.
The morning session was for administrators and
the afternoon segsion for teachers. The coverage
of the test information was superficial and so far
as the writer could observe afterwards, by making
some study of this aspect of the program, the im-
pact was minimal. On the other hand, i must also
be said that thcre was no substantigl dissatisfac-
tion irdicated, perhape because there t7as little
sense of need for such in-service trsiwing.

Identification of Title I Cases

The identification of Titls I cases was doue
by means of the allocation of one space on the
""Other Data" section of the MRC answer si::et or
1D page of the Primary I Battery to indicate that
the pupil vas in a Title I project. Unfortumately,
the tests were given too early in the year for
this determination to have been made in every cases.
Many pupils, thought to be qualified for Title I
help, were so indicated, even though subsequently

they did not take part or only stayed in the pro-
gram briefly, while many pupils who did subse- *
quently take part in the program were not identi-
fied. Many more were originally identificd as

Title I than actually were served by the schools.

Furtaermure, there was no differentiation as
to the category of Title I projects involved; the
child was merely designated as a Title I subject.
This failure to identify type of projects was
quickly picked up at the first group meeting, dur-
ing the summer after testing, called to discuss
the resulis of the statewide testing and this con-
stituted one of the major directions for change
in the 1969-70 program.

Outcomes for 1968-69

The '68-'69 data returned to the communities
by MRC provided the mears for the local commmity
to make use of the data not only in connection
with Title I but with all children who took the
test. Since the sample of schools and school dis-
tricts participating was good, this meant a very
substantial majority of children enrolled in these
particular grades in the state were tested. No
systematic attempt wvas made to follow up the ex-
tent{ to which the data were used snd subsequent
evidence makes it very clear that lack of knowl-
edgeable supervision in the specific area of test
utilization at the local level diminished greatly
the effectiveness of the testing program. School
districts in New Hampshire do not routinely have
a person or persons on thei. staff designated as
expert in the field of testing, application and
utilization of test results for the improvement of
instruction.

. e e i —  ————  ———————— ——— . ————————

The writer, as the proprietor and director of
Test Service and Advisement Center, was asked to
coordinate the further analysis of the data over
and above that done by MRC, working in cooperation
with the Bureau of Educational Regsearch and Test-~
ing Services of the University of New Hampshire.
The intent was to maximize the utilization of the
data to the extent possible on an "after the fact"
basis. The effort to do this was a very frustrat-
ing experience in vwhich the intent and purpose of
the assignment was nearly nullified by the laxity
with vhich tha tests were administered.

In the first place, improper or incomplete ID
information made it impossible t< compare and col-
late the information from the mental ability test
and the achievement test. Contrary to inmstruc-
tions, in many cases, full information concerning
sex and chronological age was not provided for
every student, nor was the student's name properly
codad on all answer sheets. A flagrant violation
of this coding process was the use of nicknames in
place of the full legal name of the child. Thus,
the early decision to develop an intrinsic code
based upon selected letters in the child's name,
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plus birthdate, plus gex with due account of wheth-
er or not the child was a twin was completely frus-
trated and a very gsubstantial proportion of the
cagses were lost.

The cooperation of the Bureau of Educational
Research and Testing Services at the University al-
80 ieft much to be desired, purtly because of fail-
ure to pre-plan and thus to evaiuate the amount of
wvork that was involved in doing this analysis fov
8o many grades. Programring was a problem, since
extant programs were not sufficient to handle all
of the analysis specified by the Test Service and
Advigement Center, complicated by major changes in
the equipment available at the Computation Center.
In spite of all of these difficulties, including
very poor gservice from the Measurement Research
Cenzer in returning the data tape in proper condi-
tior. and within & reasonable time, some significant
information was derived and provided to local of-
ficials for actiom.

The Spring Program

In the Spring of the year (for the most part
of May) the Stanford Achievement Tests were rcad-
mninistered at the local level to children who pre-
sumably were in Title 1. Local school districts
were allowed to order as many tests as they wished
and no attempt wvas made to establish the fact the
children so tested were indeed in Title 1. The &~
mount of test materials purchased under this ar-
rangement greatly exceeded the numbe:r of children
enrolled in Title I and, consequently, the results
vhich came back from MRC were virtually worthless
as a basis for evaluating Title I outcomes.

From the sbove, it would sppear that the pro-
gram for '68-'69 was not too successful. Yet it
is a recognized research principle that a negative
result is oftentimes as significant as a positive
one for indicating need for change. From this
point of view, the '68-'69 progrsm was successful.
Furthermmore, it did provide gome very essential
baseline data in both the areas of intelligence and
achievement in terms of which some significant e-
valuation of educational output could be made for
the State even though not for Title I. Out of this
experience. came plamning for the '69-'70 program
which promised radical changes in this situation.

1. Basically, the statewide data reported
vas adequate insofar as it went but provided for
no systematic comparison of capacity and achieve-
ment to see to vhat extent children were working
up to their optimum level, assuming for the moment
that the mental ability test was adequate to de-
termnine this level.

2. The Stanford Achievement Test provided no
national normative data for Spring that could be
depended upon, especially in the case of Grade 2
vhere two different forms were used, Jorm X in the
Fall, Form ¥ in the Spring, as well as two levels.

Grade equivalents, as the author has noted in a
number of places and under different circumstances,
are completely unsatisfactorv for measuring the
amount of learning taking r.ace over the relatively
short period of seven monshs. Grade equivalents
for Stanford were based upon averag>s of grade
groups tested in March of EACH school year. Thus
annual, not school year, data were available for
each grade in the national standardization program
for determining the median scores of children tested
st Grade 1, Grade 2, Grade 3, Grade &, etc. These
grade medians were plotted in terms of raw scores
transformed to a single hase for the grades in-
volved and a continuous curve was drawn through
the plotted points. From this, grade scores were
derived which were used as a basis for tying to-
gether forms. These grade scores and the grade
equivalents, elsewhere given, were identical.
When they were called grade scores, the decimal
point was eliminated; with the decimal point in
hey became grade equivalents.

Increment in score from subject to subject always
varies greatly, depending upon the degree of spec~—
ificity of instruction in the local school. Grade
equivalents in arithmetic, for example, have an
entirely different significance than grade equiv-
alents in reading or vocabulary because the effect
of the environment is very much greater in the
latter two instances than in areas as specifically
related to school learning as arfthmetic.

Furthermore, an examination of the data not omly
for this State but for many other communities and
administrative units around the country seemed to
indicate quite clearly that the Stanford norms
were not truly representative of natfonal achieve-
ment. Instead it seemed quite clear that the pop-
ulation of students tested for norm purposes was
somevhat above average in mental ability. This
vas evident from an examination of the Stanford
accessories as well as from the New Hampshire data
from Otis-Lennon which showed the state group to
be slightly ghove average in ability but seriously
below the national norms on several Stanford tests.
This is not terribly serious if local norms are
used, as was strongly advised by the writer. These
were provided by MRC in terms of state stanines
and local stanimes and percentile ranks.

An even more serious situation exinted in Grade 2
due to the fact that a different battery level vas
used in the Spring as compared to the Fall, thus
making almost impossible a comparison of the scores
to determine the amount of learning taking place
since the content was different.

It ozcasionally happens that a test which is ade-
quate for use in the Fall is not adequate for use
in the Spring of the same school year and, in this
particular case, the situation was exaggerated be~
cause the Primary I Battery of Stanford used in
the Fall was itself much too easy for many of the
children taking the test, resulting in negatively
skeved distributions, i.e., the piling up of scores
at the upper or high score end of the scale.
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3. Great delays were encountered in getting
the tape from MRC and the tape, wvher received, was
not wholly satisfactory. Program difficulties and
scheduling difficultics et BERTS rendered the re-
sults less and less ugeful as the time between
testing time and the return of data to the commu-
nities from the supplemental analysis was length-
ened.

It vould be completely senseless to try to place
the major part of the blame for the failures in~
volved in the '68-'69 data on any organization or
group. It makes much more sense to take & look at
these data in terms of what they did contribute to
our knowledge about New Hampshire pupils and also
to our avareness of the need for change in the pro-
gram for the next yeer to improve the output. Since
this report is limited as to length, no further
enalysis or reporting of '68-'69 data will be un~
dertaken. Instead the concentretion will be on
the program for '69-'70 which was improved in ma-
jor ways, although still, in the writer's opinion,
falling far short of an 1deal program for the pur-
pose intended; namely, the evaluation of Title I
outcomes.

SECTION I1

Steps Teken to Improve
The 1969-70 Statewide Testing Progrem
And the Results of These Efforts

After a nusber of planning conferences, in-
volving members of the Department of Education as
well as the Title I staff, it was decided to con-
tinue with the 1959-70 progrem in accordance with
the :-iginal plan for a three-yser cycle. Mr.
James Carr, State Director of Guidance, was in-
volved in these discussions although he subse-
quently was away on leave for graduete study and
vas not involved in the 1969-70 program. This
left a void which was filled by involving the
Title I staff far more intimately with the testing
prograz than had been true before.

As a result of the initial conferences, prior
to any commitment to Harcourt, Brace & World for
MRC service, an agreement was reachcd to strengthen
the program :n e number of ways.

1. Nine Title I project categories plus a
tenth general category were developed. This was
tried first for the 1968-69 program but wes not
effective beceuse of inadequate information. These
categories wers the result of careful study of ths
project applizations which had been approved dur-
ing the previous year by the Title I staff.

2. To implement the collectiun of this infor-
mation in 1969-70, tha writer and the steff of the
Title I office deweloped two IBM cerd question-
naires; the first of which vas labelled the "IN"
card or registretion cord, and the other the "OUT"

card or termination card. A photocopy of these
two cards 1s attached. These instruments provided
the nedium for collecting information concerning
the distribution of children according to the type
of Title I project in which they were involved.

It was known, for example, that a very large num
ber of Title I students were involved in correc-
tive reading progzrams of one kind or another, but
these data had not been quantified, nor was there
any specific information concerning the number of
cases involved in programs other than reading.

Furthermore, it was considered very desirable to
determine to what extent Title I children remained
in the project to which they were assigned for the
full year oz stayed only for some period less than
a school year. All of this information, plus other
information as may be seen by examining the cards
themselves, became evailable through the medium of
the "IN" and "RIT" cards.

These cards were distributed by the Title I office
with instructions to the local communities to com~
plete an "IN" card for each child taken into the
program at whatever time this occurred and at the
termination of his involvemen: in the project to
complete an "OUT" card.

A candid evaluation of the functioning of these
cards indicetes thet they have contributed emor-
mously to the body of information about Title I
children. They reveal some discrepancies about
the nusber of cases in Title I enrollzd versus

the number of tested cases. Fuller discussion of
the results of the "IN" and "OUT" cerd date anal-
ysis comes at a later point in the report. It is
imdortant, however, to poirt out here that the com-
plation of the "IN" and "OUT" cards has not quite
reeched the goal intended at the time they were de-
vised of providing, in eddition to data for stetis-
tical analysis, an immediate sight file in the
Titls I office of ell enrollees very soon after

the school yeer sterts. Problems have been encoun-
tered in distributing and collecting the cards and
it is felt thet there is room for improvement in
this eres. .

3. Since the supervisory unions did not heve
any trained persounel to handle the testing pro-
gram, it was felt important to establish a chain
of command within eech supervisory union go as to
delegate responsibility on e pyramidal basis, with
one person et the top being cleerly responsible for
the functioning of the program et the local level.
Therefore, each supervisory union was requested to
select an individual, presumably someone that had
soms previous training in measurement or some in-
clination to work with such date, to ect as the
supervisory union coordinator. Within the super-
visory union responsibility was delegated down the
chain of command to the principals of the buildings
and to the teachers for seeing to it that the tests
ver¢ administered on schedule, that the protocols
were proparly cleened up, and thet ID information
vas complete et the time of shipment to MRC for
scoring. This was to include such things as accur-

s (1
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ate completion of the header sheets, arrangement

of the answer sheets in alphabetical order within
class, the removai of unscoreable s'-ats from each
class especially those wnare a great many double
marks appeared, where the marks were faint and
prchably not scoreable, or where very large numbers
of items had been omitted so that it was obvious
that the test was clearly fnvalid.

Especially great emphasis was put cn the need to
have accurate ID information for each child and an
attempt was made to have the child's name coded in
a standard fashion in order to mcke use of a self-
generating code for each pupil as described ear-
lier. A preliminary experiment was carried out
with data from the 10th grade statewide program
administered and scored by the UNH Bureau of Edu-
cational Research and Testing Services, in which
Digitek qmswer sheets (far better designed for the
purpose) had been used, The results of this anal-
ysis showed that only a tiny fraction of the total
failed to complete the ID information accurately,
amounting to some 20 to 25 cases out of more than
10,090 tested. This encouraged us to believe that
we might get similar results at the lower grades.

However, the very inadequate design of the Stanford
answer sheets and the fact. that the Stanford sheets
provided no space for coding birthdate, left us
complectely dependent for this information on the
Otis-Lennon answer sheet. These design inadequa~
cies interacting with carelessness on the part of
the teachers in supervising the coding of this in-
formation by pupils, resulted in data that proved
not to be very useful in establishiug such a pupil
code. Thus, the matching of fall and spr«ng data
for the Title I children tested was again frustra-
ted, to say .othing of a random sample of children
across the state who were also tested. These fafl-
ures complicated the analysis to the point where
this constituted a major stumbling block in all
subsequent studies, serlously eroding the basic
validity of the data herein reported.

In an early meeting of the testing supervisors
from the supervisory unions, an attempt was made
to get the schools to agree to make uge of Social
Security nurbers for coding purposes, but this
proved to be totally unsuccessful, although some
supervisory unions did indicate a serious interest
in this possibility for the future.

The matter of identifying pupils by code number
within the State of New Hampshire for testing pur-
poses still remains an unsolved problem to which
the State Department cf Education must, at some
time, frankly face up to if it ever is to be pos~
sible to collect data concemning individual stu-
dents on a cumulative basis for follow~-up purposes.
This, however, 18 not a ajor consideration of this
report, since in this report we are concermed al-
most solely with the determination of the effec-
tiveness of the Title I program in 1969-70.

4. An attempt vas made to set up specific
dates within which the testing program would be

Aruitoxt provided by Eic:
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completed, the protocols sent from the schools to
the supervisory union offices, and finally shipped
from the supervisory union offices to MRC. It was
our intent to keep accurate account of the dates
of the receipt of the material in the supervisory
union offices and the arrival dates of this mater-
ial ar MRC but this did not work out in practice.
Many communities were late in returning their data
to MRC and some failed to return them according to
the specified method, namely parcel post, special
fourth class mail, special handling. Consequently,
the date originally set up for processing our data
at MRC was missed, making it necessary for them to
work us into their schedule when they couid, after
receiving word from the State Department of Edu-
cation to begin scoring.

Quality of the MRC Service

During the 1968-69 cesting program, the qual-
ity of evaluative material returned by MRC, as
specified by Programs and Services of Harcourt,
Brace & World, was quite adequate, with one or two
minor exceptiouns.

The contract originally negotiated indicated
that the same service would be maintained for the
same price over a period of three years. However,
sfter conversations during the summer subsequent
to the 1968-69 program, there arose a serious mis-
understanding between Harcourt, Brace & World,
Inc., and the State Department of Education - es-
pecially the Title 1 nffice - with the result that
the information returned for the 1969-70 program
was substantially lacking in the degree of com-
pleteness that characterized the 1968-69 program.

Moreover, the service from MRC certainly was
not improve although who was at fault in this re-
spect it 1is hard to s.y. To some extent, at least,
it was the failure on the part of the State Depart-
ment in making it clear that the same service was
expected and the subsequent failure of the repre-
sentatives of Harcourt, Brace & World to write
specifications to insure this game degree of com-
pleteness. However, there was no consequent change
in price for this less adequate service!

Because of the difficulty in getting the IBM
cards shipped intact from MRC in 1969, it was de-
cided to go to magnetic tape. However, the mag-
netic tape was not shipped from MRC until all other
aspects of the contract had been completed. The
delay, amounting to some months, in getting the
tape to New Hampshire tremendously retarded *he
analysis of the data by the Bureau of Educational
Research and festing Services of the University of
Newv Hampshire. There were programming proolems
involved also because of incomplete specifications
from MRC and errors in the tape. Although the a-
nalysis requested from BERTS was essent¢ially sim-
ple and gimilar programs had been carried out rou-
tinely in meny places arouri the country before,
nevertheless delays of substantial leagth were in-
cutred. Furthermore, because of the experimental
nature of the program, nev ways of looking at the
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dats kept occurring to the writer and to the mem~
bers of the etaff of Title I, necessitating ex-
panding the analysis beyond the points originally
contemplatéldl. The problems of lost and poorly
shipped materials continued to plague the program
in spite of repeated complaints to Harcourt and
MRC.

In summary, one must say that the administra-
tion of the program still showed msay inadequacies.
Perhaps this ia inevitable in any experimental pro-
gram carried out by people, mamy of whom are in-
experienced at this sort of thing. However, the
data analysis which was carried out greatly exceeds
the typical analysis of such data, including as it
did certain novel featurea auch as the coordination
of the "IN" und "OUT" cards with the teat informa-
tion, the teating of a represzntative state sam—
ple to provide a base for comparison of gains for
the Title I children over geven months, and other
things that will become evident as this report ia
completed. Carez has been taken to point out theae
positive aspects of the progrem as well as the neg-
ative ones and the improvemsnts: over 1968-69 have
been noteworthy.

During the aumeer of 1979, it was decided
that all responsibility for statewide teating af-
ter that time would be transferred from Title I to
the Director of Research and Testing of the State
Department of Education. This decision was fully
carried out and Title I did not participate at all
in the collection of statewide testing data in
1970-71.

Two years of teeting with Stanford, Form X,
provided as much data-base information as was
needed or desirable so far as Title I ia concerned.
The continuation of the use of Form X of Stanford
in the upper grades in the fall of 1970, using
over oncs again the aame booklets that had been
stored in the schools for the three-year period,
was protested but economics again prevailed and
the booklets were reused in ap’te of clear evi-
dence of coaching in the 1969-70 program. The
program was carried out through the auspices o:
the Bureau of Educational Reaearch and Testing
Services of UNH and the reaults are generally un-~
known to this writer. There was every reagon to
believe that thia coaching would be accentuated
through use of the asme form a third year. Thus,
Titla I does not have the types of data reported
in this document for the '70-'71 school year, ex-
cept that "IN" and "OUT" cards are available which
will reveal the extent to which the type of pro-
jects carried out are siwmilar both in kind =ad
proportion to what they were in *69-'70.

SECTION III

Part A

Chronologicel Age Distribution in New Hampshire
Compared with rhe National Group

"
S

’ . may not seem significant at first
glanc u_..cxibution of chronological ages
within s sofined group is actually very importsnt
in the interpretation of test dsta. Only the in-
experienced or careless analyat forgets this.' An
older group (or child) will generally do better
than a younger one even if the difference in age
is only two or three months. For example, s child
entering school about aa late ss he can enter and

. atill be within the age-in-grsde group, i.e.,

within the range of twelve months apecified by
local law or regulation as "normal", has a def-
inite sdvantage over the youngeat child sdmitted
that year. This is juat an offshoot of the basic
fact that cognitive abilities as ~asured by
mental sbilicy or intelligence tes.s do contribute
a great deal to the in-achool perfcrmance of
children, either separstely or when considered as
a group. Contrary trends sre found in this area.
Many comsunities are making day care and nursery
school attendance an authorized and official part
of public school instruction. Hesd Stsrt is em-
phasizing structured pre-school experience for
the disadvantaged. ther inatances could be
quoted.

Upward modification of the lswful entrance
s e to kindergarten or firat grade is also being
advocated snd ia being implemented in New Hampshire.
Thia will heve serious repercussiona years later
when the group as a whole, (if the practice be-
comes accepted generally in the atate) becomea
older than the national norm group, especially in
light of the alightly above normal range of bright-
nesa now ahown to be characteristic of our state
population.

In this writer's opinion, there is no virtue
of added age as a prerequisite to achool entrsnce
unlesa the howe environment ia adding something
besidea typical days-of-life experiences to the
child's "readiness" for school which seems unlikely.

In Tsblea IITA-1 and 2, we find the distribu-
tion of ages for boys and girls aepsrately snd for
the total state groups in Grades 4 and 6 tested in
the Fall of 1969. (The totel grouyp includes all
thoae who did not code aex on the Otis-Lennon
answer aheet from which these data came.) Yor no
aensible reaaon that this author can discover,
the coding of sex was omitted on many of the Otis-
Lennon answer aheeta.

We find that the New Hampahire total group
appears to be a month younger than the group on

. vhich the Analyaia of Learning Potential was
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Table ITIA -1

New Hampshire Statewide Testing Program - Fall 1969 By Way Of
Distribution of Chronological Ages Comparison
Separately by Sex and for the Total Group
Grade 4
Statewide Nationwide
Age in Total Group ALP Norm Group
Years & Months Boys Girls T* ITx* Fall 1967
14- 4 o 14- 9 1 0 1 1 2
13-10 to 14- 3 0 1 1 1 1
13- 4 to 13- 9 3 1 4 5 12
12-10 to 13- 3 2 5 7 7 12
12- 4 to 12~ 9 4 5 9 11 34
11-10 to 12- 3 16 13 29 36 70
11- 4 ¢, 11- 9 89 38 127 142 162
10-10 to 11- 3 183 88 271 288 346
10- 4 to 10- 9 575 292 867 936 1,032
10- 3 132 81 213 224 215
10- 2 124 82 206 225 246
10- 1 149 91 240 256 303
10- 0 181 86 267 285 456 _
9-11 162 115 277 295 558
9-10 231 155 386_ 404 635
9- 9 342 356] 698 729 830
9- 8 349 388 737 780 795
9- 7 394 390 784 839 890
9- 6 350 361 711 747 820
9- 5 362 393 755 786 871
9- 4 353 392 745 783 763
9- 3 336 408 744 772 835
9- 2 354 400 754 802 785
9-1 330 427 757 802 756
9- 0 307 379 686 716 611 |
8-11 264 307 571 599 441
8-10 191 246 437 469 317
8- 4 to 8-9 10 26 36 37 131
7-10 to 8- 3 20 24 44 46 . 47
7- 2to 7-9 1 0 1 1 0
Total N-Grade 4 5,815 5,550 11,365 12,024 12,976
N Mid-12 Months 3,972 4,447 8,379 8,824 9,149
N Mid-18 Months 4,911 5,057 9,968 10,513 11,127
% Mid-12 Months 68.30 80.12 73.73 73.39 70.51
% Mid-18 Months 84.45 91.12 87.71 87.43 85.75
Median Age 9-6 9-5 9-7 9-6 9-7

*Students Who Coded Sex
**Includes Students Who
Did Not Code Sex
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Table IITA - 2

New Hampshire Statewide Testing Program ~ Fall 1969 By Way of
Distribution of Chronological Ages Comparison
Separately by Sex and for the Total Group

Grade 6
Statewide Nationwide
Age in Total Group ALP Norm Group
Years & Months Boys Girls I* 8 Fall 1967
17- 4 to 17- 9 1 0 1 1 0
16-10 to 17- 3 0 0 0 0 2
16- 4 to 16- 9 0 0 0 0 2
15-10 to 16- 3 0 0 0 2 3
15- 4 to 15- 9 1 0 1 1 12
14-10 to 15- 3 3 4 7 8 22
14- 4 to 14- 9 7 5 12 13 52
13-10 to 14- 3 19 11 30 32 79
13- 4 to 13- 9 116 46 162 174 229
12-10 to 13- 3 193 109 302 327 481
12- 4 to 12- 9 552 301 853 908 958
12- 3 127 59 186 200 226
12- 2 135 72 207 221 216
12- 1 119 82 201 214 309
12- 0 159 95 254 261 408
11-11 138 80 218 230 483
11-10 199 165 364 391 612
11- 9 347 357] 704 737 803
11- 8 348 346 694 727 761
11- 7 376 402 778 816 809
11- 6 360| - 348 708 744 736
:11- 5 385 378 763 800 735
11- 4 336 378 714 752 751
11- 3 308 386 694 726 855
11- 2 331 376 707 729 874
11- 1 316 411 727 766 754
11- 0 324 374 698 726 562
10-11 248 298 546 569 462
10-10 177 269 446 463 327
10- 4 to 10- 9 27 42 69 70 160
9-10 to 10- 3 46 44 90 93 73
9- 3 to 9-9 1 0 1 y o1 0
Total N-Grade 6 5,699 5,438 11,137 11,703 12,756
N Mid-12 Months 3,878 4,323 8,179 8,556 8,735
N Mid-18 Months 4,733 4,876 9,609 10,073 10,683
% Mid-12 Months 68.05 79.50 73.44 73.11 68.48
% Mid-18 Months 83.05 89.67 86.28 86.07 83.75
Medizn Age 11-6 11-5 11-6 11-6 11-7

*Students Who Coded Sex
**Includes Students Who
Did Not Code Sex
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standardized.l/ The median age of the New
Hampshire total group in Grade & in the 1969-70
program, with an "N".of 12,024, is 9 years and 6
months while the median for the ALP sample is 9
years 7. Both sets of data ostensibly were ob-
taired in October of the school year although the
spread of the testing dates in either sample is a
factor of an unknown importance in this comparison.
(This difference may be illusory because of
slightly different times of year for the collec-
tion of the data.) Fc-~ all practical purposes,

we can say that the New Hampshire group now is
fairly typical of the national sample as regards
distribution of chronological ages at Grade 4.
(National median, 9 years 7 months; New Hampshire,
9-6+.) The data for Grade 6 are consistent in
this regard. The median age in Grade 6 is 11
years and 7 months in the Analysis of Learning
Potential national sample and about one month lesa
in the New Hampshire population.

It would hardly be fitting to lcave this
topic without commenting on the wide range of sges
to be found within e‘ther Grade &4 or 6., Consid-
ering the statewide group in Grade &4, the effec-
tive ages ranve from 7 years 10 months (first age
level for which there sre a noticeable number of
cases) to 12 years and 3 months (same limitation.)
Thus the data show a real spread of more than four
years. In Grade 6, the effective spread, 9 years
10 months to 14 years and > months, is, again,
over four years. Thus retardation ig clearly an
accepted policy here, as it is generally, and its
effects are cumulative from grade to grade.

These over-age dullzer children have, nevertheless,
increased in learning potential (mental power,
not brightness) and thus are made more nearly
equal by their retardation to their grade popula-
tion peers in ability to handle the work of the
grade. This is why the IQ is inappropriate as a
basis for comparing capacity and achievement
except for children within the age controlled
range Young-bright and older-dull approach each
other in ability to do school work.

To turn now to the age distributions sepa-
rately by sex in Grade 4, it seems that girls in
New Hampshire are a little over one month younger
than boys. The same difference is found in Grade
6. This cne month difference takes on more sig-
nificance when we examine the results of the
learning ability test (Otis-lennon) discussed
next in which it is evident that this messure of
cognirive learning potential also favors the girls
at both grade levels.

i/ The Analyais of Learning Potential was standard-
ized in October 1967 and constituted the latest
large and scientifically representative group
available for comparison. The Metropolitan
national sample of Fall 1969 confirms the ALP

data but age data were not available in final form
as shown here at the time of this report.

Perhaps the author may be excused if he does
some further analysis of this largely overlooked
problem. Many people sze the increase in entrance-
to-school age as primarily a logistics problem.
In other words, it is reasoned that if the child
is kep: out of school until he is ''ready" for
kindergarten or first grade, he will be more
likely to move through the grades at a steady
pace, one year of school for one year of chrono-
logical age. Since this would substantially cut
down on repeaters and thus get more children
through school in the normal span of twelve years
available for public education it would eventu-
ally, as the reasoning goes, save money for the
taxpayer.

However, there is another way of looking at
this problem, namely, the substantially large
number of children who are above normal in their
cognitive abilities who are unfairly denied the
opportunity to enter school when they are capable
of benefiting by instruction and even to move
through school at an accelerated pace, if they
are able. Such acceleration should not come about
by double promotion but by widespread acceptance
of individualized progress.

More and more the educational community is
now seeing the school experience as necessarily
being adjusted to the needs and capaci“ies of the
individual student. The idea that there is a
fixed curriculum for a particular grade subject
hy subject, through which the individual proceeds
in a kind of lock-step fashion, is totally falla~
cious. There is no generally accepted hierarchy
of gradedness in the curriculum in any school sub-
ject, not even in arithmetic which, by the nature
of the subject, might most closely approximate it.

There is a notion that there is a development
age at which a child is "ready" for school and
before which he is not. Back of this is the idea
that some children are not ready to move out of
the home environment into the broader group ex-
perience of the public schools at the normal time
in their chronological age dimension. If there
were a fixed curriculum, it would be true that
some children would never reach the state where
they could comfortably move out of the home circle
into the larger school world on an equal footing.
These are the educable and trainable children
whose lot is certainly not an enviable one in to-
day's schools.

Probably the truth of tlic matter is that the
schools ard the teachers in the schools are not
ready rather than the children are not. It all
depends on the essential goals of public education.

One could wake a strong case for the idea
that in a democracy, where education is publicly
supported, it should be illegal to require that a
child, not obvious.y a danger to himself or other
children, be kept out of school when he has
reached the mandatory school entering age.
Parents might be advised to keep a child out of

s
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school because, in the opinion of the school per-
sonnel, the child was not "ready" for the type of
school experience a given school or system is
ready to give. Along with such a recommendation
should go a statement of philosophy stating the
schoot's objectives and indicating that there is
no intent or desire to individualize instruction.
In other words, the curriculum for each grade is
clearly set forth and the child must accomplish
this curriculum in lock-step fashion if he is to
be allowed to enter the group.

It i8 devoutly hoped that such a philosophy
shall rapidly give way to a concept of education
as "timely incremental learning" at a rate esch
child sets for himself and not at the rate the
system dictates. At the present time, few schools
accomplish this degree of frz2edom, although more
and more are moving in this direction.

1f one were to look at the problem solely
from a cost and logistical point of view and be
entirely consistent in doing so, the logical way
to approach the problem would be to say that the
public purse would support 12 years of school ex-
perience {or 10 or 14 as the case may be) after
which the parents would have to assume responsi-
bility for financing the child's education REGARD-
LESS UF HIS STATUS AT THE END OF THE TWELVE YEARS,
This is now normally done after a student gradu-
ates from a senior high school, although there is
growing awareness of the need for formal educa-
tion through at least two more years.

The Age Controlled Sample and the Mcdal Age

Many years ago, Dr. Truman L. Kelley, then of
Harvard University, developed the concept of the
modal age. Dr. Kelley was interested in the prob-
lem of standardizing tests and wished somehow to
reconcile the inconsistencies arising from the
construction of age-oriented norms as compared to
grade-oriented norms. To accomplish this, he cre-
ated the idea of having children who wWere at age
for grade used as the standard norm group. This
would be a range of twelve months if all children
whose birthdays fell within a calendar year would
be allowed or required to enter school. This so-
called modal age was to be determined by rather
sophisticated statistical means but experimental
evidence later showed that it could be more easily
and almost as exactly determined simply by finding
the range ¢f twelve months of age containing the
largest number of cases for any similar range in a
given distrcibution,

Later, after this concept had been applied in
the norming of the Stanford Achievement Test (1940
Edition), it was discovered that the range of
twelve months was not adeGuate to take care of
variations in entxance age and variations in pro-
motional policies from one place to another around
the country. Moreover the modal age population
proved to be above average in measured intelli-
gence. Subsequently, in the Metropolitan Achieve-
ment Test series the modal age idea was modified
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to include a range of eightee- months, thus allow-
ing for variation in entrancc age and also for
differences in promotional policy. T.c 1958 edi~
tion of Metropolitan Achievement Test series was
standatdized on such an age controlled sample and
the 1970 edition also will provide normative in-

‘formation for the age controlled sample.

1/

This age controlled sample is an important
concept because it provides an appropriate norm
for the average child who has been allowed to move
through school at the usual pace, i.e. one grade
for each year of chronological age. For all chil-
dren falling within the age controlled sample for
their grade, one could say that the likelihood is
great that his exposure to instruction had been
more or less standard for a child of his age. For
the older child who had been held back one or more
years and thus is outside the age control group,
two interpretations of score are necessary for
complete understanding, one based upon his grade
status regardless of his age and the other upon
his age status regardless of his grade. This also
should be done, of course, for the younger chil-
dren who fell below the age controlled sample.
These are the children who have been allowed to
enter school at a younger than normal age or who
have moved ahead of the group because of a more
than average learning rate.

The age controlled sample provides a norm
sawple that remains comparable in both range of
age and total in-school experience from grade to
grade for 80% to 90% of children in school.

The age controlled sample in the distribu-
tions of chronological ages for the State of New
Hampshire Grades & and 6 have been recorded, using
a one month step interval for the requisite 18-
montha age range. Note that this range is compar-
able to the age controlled sample for.the country
as a whole. About 87% cof children in New Hamp-
shire in Grade 4, for example, fall within the age
controlled sample as compared to 86% in the nation-
al norm sample for the Analysis of Learning Poten-
tial. In Grade 6, the comparable percentages are
86% for New Hampshire and 84% according to the ALP
data for the nation as a whole.

It would appear therefore, in conclusion,
that in thia particular way of looking at the age
data New Hampahire also is typical. The fact of
thia typical character of the age composition of
the New Hampshire population should be kept in
aind later when this report deals with the achieve-~
ment of New Hampshire atudents as compared with
the national norm.
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SECTION T1II
Part 3

Evaluating the Measured Mental Ability
of New Hampshire Students against National Norms

The Otis-Lennon Mental Ability Test was used
in this program in both 1968 and 1969 with nearly
identical results. There is great misunderstand-
ing about the function of such tests as measures
of cognitive learning ability. This ability is
perhaps the most important dimension of school
learning potential. Psychologists no longer con-
sider it as a measure of native or inherited abil-
ity; it is a measure of the ability of an indi-
vidual to respond to situations demanding the ex-
ercise of cognitive abilities, i.e. the ability
to communicate, know, or understand and reason
about people, places, or things.l/

In Table IIIB-1 we show the distributions of
DIQs separately for boys and girls and for the to-
tal tested group in Grade 4 and in Grade 6. Please
note that the sum of the cases tabulated separately
for boys and girls does not always equal the total
numver of cases because a rather substantial num-
ber of pupils failed to code sex on their answer
sheet and, therefore, could not be included in the
distributions done separately by sex.

Table IIIB-1 accounts for roughly 12,000
childrer in each grade, a very large proportion
of those in school in these grades. In Grade 4
the median DIQ is 101 and the mean 100.41, which
is in itself one indication of the normality of
this distribution. The standard deviation is
14.75. (In an unselected age population, includ-
ing all children of a given age regardless of
grade, the standard deviation would be 16.0 by
definition.) One can see that the range of DIQs
is from about 50 to 150, thus covering the total
range of the teat. The distribution of DIQs for
Grade 6 also is givea in Table IIIB-1. These data
show that the situation does not differ very much
from that in Grade 4. The median (50th percentile)
DIQ is 102 and the mean (rounded off) i{s the same.
The standard deviation is 15.12 and the range is
from DIQ 50 to 150.

Similar distributions are available for Grade
2 and Grade 8. 1In Grade 2 the median DIQ is 103
and the mean also is 103 with a standard deviation
of 14. 1In Grade 8 these values are 103 for the
median, 104 for the mean with a standard deviation
of 14. The consistency in these rrsults over the
fvur grades is notable. Distributions for Grades
2 and 8 are not shown here because the major part
of this report is limited to Grades 4 and 6 for
economy's sake.

1/ See "Intelligence", Encyclopedia Americana,
1971 Vnl. 15 Pgs. 241-245
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In these DIQ tables, we have added one addi-
tional feature, namely, cumulative percentages,
which allows the reader to determine the percent-
age of children having DIQs below any desired point
corresponding to the uppermost value in the step
interval. For example, consider the step interval
111-113; 84% of the boys in Grade 4 had DIQs of
113 or lower. By contrast, in the interval 114-
116, 85% of the girls in Grade 4 had DIQs of 116
or lower, clearly showing a differentiation betwzen
boys and girls in favor of girls.

The statistics given in this table are summar-
ized at the end of the table where percentiles
(scores) are given corresponding to selected per-
centile ranks together with the mean and the stand-
ard deviation of each distribution.

Means and medians generally agree in near-
normal distributions and it wiil be seen there is
such agreement in this instance. Skewness in a
distribution will be reflected in a difference be-
tween these two averages, the mean always being
toward the "tail" of the distribution from the med-
ian. (Skewness in lay terms might be described as
lack of symmetry or lopsidedness.) 1If a test is
too easy, for example, there is a tendency for
ceses to pile up at the top end of the score scale
while the opposite is true if the test is too hard.
This difficulty was encountered in certain of the
distributions of subtest raw scores on Stanford.

The New Hampshire populations in Grades &
and 6 as indicated by these distributions are so
typical of the national scene in both age and
learaing ability that they might well have been
used, with only minor loss in precision, to pro-
vide national norms for the Otis-Lennon Test' Even
the standard deviations, which by definition for
the national population are 16 for any single age
gronp, closely approximate 15 in our grade dis-
tribution where a slight curtailment is usually
found.

A realistic appraisal of what the demonstra-
ted variability of these brightness measures mean
for the New Hampshire educational program is per-
haps the <strongest argument for individualizing
instruction, recognizing that many children must
necessarily proceed through the established cur-
riculum at a somewhat different pace than the
average or typical child depending upon their
ability to cope with the school learning situation

It is for this very purpose that much Title I
woney is spent, namely, to help individualize in-
struction for needful children, especially those
considered disadvantaged and/or those with known
and definable wesknesses in learning. It is hoped
of course that such special help will restore
these pupils to their rightful place in the dis-
tribution of scores in the various traits meas-
ured. What actually happened among tested Title
I children will be discussed later. However,
therc are few instances where low DIQ children
ever have become sverage or high on these meas-
ured traits except where it has been possible to
show that the original test was inappropriately
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Table IIIB-1

New Hampshire Statewide Testing Program
Distribution of Otis-Lennon Deviation IQs
Separately for Boys, Girls, and Total Group
Tested Fall 1969

GRADE &4 GRADE 6
BOYS GIRLS TOTAL¥* BOYS GIRLS TOTAL*
D1Q Cum. Cum. Cum. Cum. Cum. Cum.
Interval No. Z%age No. Zage No. Zage No. Zage No. Zage No. Zage
150 5 99 4 99 9 99 5 99 7 99 12 99
147-149 2 99 2 99 4 99 7 99 2 99 9 99
144-146 2 99 5 99 7 99 13 99 10 99 25 99
141-143 10 99 10 99 21 9¢ 23 99 - 25 99 50 99
138-140 19 99 21 9¢ 41 99 21 99 13 99 35 99
135-137 19 99 30 99 54 99 24 99 22 99 47 99
132-134 38 99 48 98 92 99 42 98 55 98 101 98
129-131 54 98 73 98 129 98 64 98 88 97 157 98
126-128 93 97 77 96 177 97 84 97 94 96 181 96
123-125 97 96 130 95 240 95 197 95 247 9 457 95
120-122 120 9 189 92 330 93 168 92 166 89 349 91
117-119 194 92 236 89 446 90 260 89 250 86 533 88
114-116 250 89 293 85 570 87 292 84 336 82 652 83
111-113 357 84 457 79 840 82 312 79 386 75 726 77
108-110 325 78 397 71 760 75 367 73 412 68 818 71
105-107 416 73 454 64 920 69 388 67 439 61 880 64
102-104 526 65 549 56 1133 61 449 60 519 52 1003 56
99-101 420 56 462 46 921 51 439 52 466 43 959 48
96-98 419 49 376 38 841 44 468 44 414 34 929 39
93-95 465 42 365 31 880 37 439 36 420 26 906 31
90-92 366 34 344 24 756 29 367 28 27 19 676 24
87-89 455 27 286 18 796 23 313 21 200 13 554 18
84-86 321 19 208 13 565 16 210 16 123 10 354 13
81-83 206 14 141 9 376 12 164 12 104 7 284 10
78-80 177 10 111 6 321 8 139 9 74 6 233 7
75-77 135 7 79 4 230 6 91 7 59 4 160 5
72-74 92 5 53 3 156 4 78 5 39 3 124 4
69-71 65 3 46 2 118 2 58 4 34 2 9% 3
66-68 48 2 24 1 75 2 44 3 38 2 85 2
63-65 33 1 9 1 45 1 37 2 24 1 61 1
60-62 12 1 12 1 25 1 14 1 11 1 26 1
57-59 15 1 7 1 24 1 14 1 9 1 26 1
54-56 7 1 5 1 14 1 9 1 4 1 13 1
51-53 8 1 3 1 12 1 8 1 3 1 11 1
48-50 5 1 4 1 10 1 17 1 2 1 19 1
Totals 5,776 5,510 11,938*% 5,625 5,371 11,549*
Q3 %ile 75 108 111 110 111 113 111
Q2 %ile 50 98 102 101 100 103 102
Ql %ile 25 88 93 90 91 95 92
Mean 98.88 102.32 100.41 101.01 103.91 102,32
Standard Dev.l4.94 14.27 14.75 15.68 14.45 15.12
#The Distributions of DIQs for Boys and Girls do not sum to the Total Distribution
because of the failure of a substential number of pupils to code sex.
19
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administered. An instance would be the admini-
stration of the test to a nearly non-English
speaking child with severe listening and reading
problems.

The ma jor reason for computing a measure of
brightness is to determine to what extent we can
expect above or beiow normal achievement for any
child, assuming that he is of normal a age for his
grade placement and has had a more or less n normal
experience in school, i.e., has not been absent
extensively, for example. A much better way of

making systematic comparisons of capacity and
achievement is to use grade based norms. Such
norms are available for the Otis-Lennon both as
national and as local (state) stanines, and for
each of the Stanford Achievement Tests.

Raw score distributions on the Otis-Lennon
test also are available. The median raw score for
Grade 4, for example, is 32.9 out of a possible 80
and the mean is 34.0. Both of these averages
would put the chiidren in New Hampshire within the
fifth stanine nationally, i.e., within the normal
range for these grades. More precisely, the Grade
4 median raw score would have a percentile rank of
54 and the median raw score of Grade 6 would have
a percentile rank of 55.

Local vs National Norms

Stanines based on score distributions for a
locsl population such as a single grade in this
state, a school district, or even a school, are
better than nationai norms when one wants to can-
cel out systematic population differences in
achievement from subject to subject when comparing
capacity and achievement. State and local stanines
based on raw scores were made available for Stan-
foxrd and Otis-Lennon in both 1968 and 1969. As
the next part of this study, bivariate (two-way)
distributions were made for Otis-Lennon raw score
stanines versus each of the tests in the Stanford
Battery given in the fall.

It would be much too space-consuming to re-
produce all bivariate charts for the Otis-Lennon
Mental Ability Test stanines versus all of tae sub-
tests in Stanford for both grades, but one such
chart has been reproduced from the 1968 program in
order to illustrate several-points which are very
important concerning the technique for and contri~-
bution of the bivariate distribution as a way of
comparing school learning capacity as measured by
a mental ability test with measured achievement in
school. 1/

Selected for this purpose was the Otis-Lennon
Mental Ability Test state raw score stanines versus
similar Stanford Paragraph Meaning stanines in
Grade 4. A sentence or two about stanines may be
important here for the general reader. Stanines
are, essentially, normalized standard scores, which

1/ 1969 data were unsvailable to the writer at the

time this report vas prepared.
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means that they have the characteristics of an
equal-unit scale. For example, the rungs of a’
ladder are equally spaced apart and thus may be
considered, in a sense, an equal-unit scale. In a
somewhat analogous sense stanines are like 9-step
ladders having runzs equally spaced.

P~rhaps we can look at this bivarzate dis-
tribution without getting more deeply into the
complications of how stanines are computed at this
time.

See Chart IIIB-I.

It is easy to see that there is a general
drift in the cell frequencies from lower left to
upper right with a concentration of cases appear~
ing along the mid-diagonal line, shown by the dot-
ted line. If we mark off one stanine cell at each
stanine level to the right and left of this mid-
diagonal by zigzag lines, we will have the mid-
stanine band or range. On Chart IIIB-I a large
proportion of the cases in the distribution is
found within this band. As a matter of fact, the
percentage of cases falling within this mid-stanine
range is virtually of the same magnitude as the
Pearson product moment correlation coefficient as
reported, which is ,73,

All test scores are subject to some kind of
measurement error, that is, variation due to chance
factors that cannot be identified or controlled.
Usually one stanine accounts for better than one
standard error of measurement expressed in raw
scores. Thus we can say, for all practical pur-
poses, that most of the youngsters falling within
this mid-stanine range are indeed performing in
Paragraph Meaning in a manner consistent with their
mental ability stanine as measured by the Otis-
Lennon. Please remember that these stanines are
not based on DIQs but are based upon the distribu-
tions of raw scores. All fourth graders tested in
the State of New Hampshire in Fall 1968 are in-~
cluded. Thus, roughly one-~quarter of the students
fall outside this mid-stanine band for many rea-
sons, about half above and half below the band.

A scattering of cases show a surprising con-
trast between performance on the mental ability
test and performance on the Paragraph Meaning.

For example, there is one child shown who had a
stanine of 9 on the Otis~Lennon Mental Ability
Test but only a stanine of 1 on Stanford Paragraph
Meaning. Such deviant individuals are very rare
and almost always can be accounted for by some di-
gression from good testing practice or by actual
errors in taking the test or in data processing.
It is standard operating procedure and a very
highly recommended practice, that students falling
outside the mid-stanine range be studied more care-
fully than those within this range to be sure
there are no such irrelevant factors involved. If
such factors can be identified, corrective action
can be instituted in one way or another. This
would be especially true of the very extreme cases
noted.

o -16
ERIC =0
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Chart IIIB-1

A Representative Bivariate Chart or Correlation flnt Showing
Graphically the Degree of Correspondence Between Paired Scores*

Stanford Paragraph Meaning
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" .
I"
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v ;; =
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r=,73
% in Mid-Stanine Band = .73

*From the Statewide Testing Program for Grade 4 Fall 1968; stanines,
in both cases being based on raw scores.

Table IIIB-2

New Hampshire Statewide Testing Program - Fall 1968
Correlations - Otis-Lennon and Stanford Tests

Grade 4 Grade 6

Sta- Raw Sta- Raw
Test nine  Score nine Score
Word Meaning .73 .76 74 T4
Paragraph Meaning .73 .76 .77 .76
Language 74 .75 .78 .78
Speliing .63 .66 .61 .61
Word Study Skills .68 .70
Arith. Computation .42 NS .51 .51
Arith. Concepts . .64 .68 .69 .68
Arith., Applications .66 .69 .71 72
Social Studies .72 .74 .76 .75
Science .73 .76 .73 .73
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If a test result is suspicious in terms of
the student's previous perforuance, tn: recom-
mended procedure would certainly be to retest that
individual. Both of t!- tests peing compared have
very short time limits ndeed compared to the many
hours spent learning to read. Surely, it .s not
fair to a child tc judge him on the basis of any
one pair of such test scores. Therefore repeated
testing, preferably cumulative over a period of
years, is highly recommended. Obviously, one men-
tal ability test in the mid-elementary grades is
entirely insufficient. 1In many casea using one
test result, not substantiated by others, can do
irreparable damage to individual pupils. This is
especially true of those having greatly deviant
scores between normally highly correlated tests.
This disadvantage is maximized if teachers, par-
ents or children accept such a single test result
as definitive and final. GOD FORBID'

Relatfonshir of Measured Mental Ability with
Measurc i iichlevement

Just previously, we have seen what the bivar-
iate distribntisn or correlation plot looks like
when measured mental ability (Otis-Lennon) is com-
pared with a specific measure of a curriculum ori-
ented variable, namely Paragraph Meaning. The
product moment correlation was .73 for this par-
ticular chart. (Note that when correlations for
these same data werc computed in terms of raw
scores, the values reported from the computation
center were slightly higher. Neither one
"wrong"; using ungrouped raw score data with no
real operatiocnal limits on the precision of the
computations in terms of decimal fractions re-
tained, etc., just yields a slight but insignifi-
cantly higher value. The coarseness of grouping
favolved in making the stanine bivariates is a
factor, but this slight difference in the r's is a
small price to pay for the advantages of seeing
exactly what he correlation plot looks like.)

In Table IIIB~2 all rewaining correlations of
Otis-Lennon with Stanford Achievement subtests are
shown for both raw scores and stanines and for
Grades 4 and 6.

In such a table Arithmetic Computation almost
always is lowest with Spelling usually next %n
order. This is due to the tendency to teach these
subjects in a more nearly rote fashion. Reading
ability and reasoning ability are less important in
ihese 2reza than in the other subjects. Even in
communities having a well established modern math
curriculum these correlations will be low because
the teats emphasize outcomes rather than process.

It is here that the finding that the percent
of cases in the mid-stanine band closely approx-
imates the stanin. chart correlation coefficient
becomes really important to understanding what
this table means. The coefficient subtracted from
1.00 gives the percent outside the band. When
this value is split in balf, roughly one half can

QO  considered above the diagonal band and one half
ERIC
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below. NOTE: not all cases requiring special at-
tention are OUTSIDE the band; only those where

there is a serious inconsistency in paired test
resules.

Some youngsters may be in such trouble that
all on; ctive measures uniformly underestimate
their real school learning potential and real
achievement potential. A spastic child or one haw
ing visual problems will do poorly on objective
tests of ALL kinds. Far too often such children
will also be under-rated by their teachers. It is
at this point that one can see most clearly the
need for a high level of competence among school
teachers in understanding and using test results
AND ALL OTHER OBJECTIVE EVALUATION DATA.

SECTION III
Part C

Overall Description of the New Hempshire
Population as Regards Achievement

It is very pertinent to ask what kind of
achievement is characteristic of children attend-
ing the public schools of New Hampshire in terms
of national norms on the Stanford Achievement
Test. In the 1969-70 testing program, exactly the
same achievement tests were administered as in
1968-69, namely Form X of Stanford at all tested
grades (except Primary II, Form W in Grade 2 in
the spring of 1969).

The data presented herein are not inconsis-
tent witih the data for 1968-69 but, since strenu-~
ous efforts were made to improve the administra-
tion of the tests in 1969-70 and since available
data for spring and fall testing of Title I cases
is limited to 1969-70, only the 1969 Fall testing
program data will be considered in this section.

In Table ITI-C-~1the raw scores corresponding
to selected percentile ranks 75, 50 and 25 are
tabled for each of the tests in the Stanford Bat-
tery. The raw score percentiles were then ex-
pressed in terms of Stanford grade equivalents for
both Grade 4 and Grade 6, These norms are based
on about 98% of the norm group tested in March
1963, 12 to 2% being eliminated as being extremely
atypical as to age. These Stanford data are shown
to the left of the vertical line separating the
Stanford information from the derived Metropolitan
normative informatfon.

The New Hampshire norm for Grade 4 would be
a grade equivalent of 4.2 and, similarly, the norm
for Grade 6 would be 6.2 since the tests were ad-
ministered in October.

An examination of this table shows that the
raw score percentiles, when transformed into grade
scores or grade equivalents, are below the Stan-
ford national norms on every test in Grsde 4 and
also in Grade 6. This is true in apite of the

<
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fact that the State ia above the nationai norm on

the Otis-Lennon Mental Ability Test at these grade
levels.

However, an examination of the Stanford Norms
booklet and the Technical Supplement reveals that
the grade populatiors used for norming the Stan-
ford series, while including very large numbers of
cases, were above average in brightuess, the de-
viation IQs on the Otis Quick-Scoring Mental Abil-
ity est being as follows: Grade 2, 105, Grade 4,
109, Grade 6, 109, and Grade 8, 108. No one knows
why tnis upward deviation occurred. Unusual care
was used in selecting the norm aample when this
series was standardized but some unknown bias re-
sulted in unrepresentative samples as regards
brightness. This in turn seems to have resulted
in norms that were too "hard". "Hard" is-in
quotes because it is evident from an examination
of the relationship between total poasible acore
and raw score corresponding to the selected per-
centile ranks that the tests actually were on the
easy side. In this context "hard" means that a
lower grade equivalent was assigned to each acore
than subsequent experience seemed to justify.

The.3im is to have the norm fall in the mid-
dle of the range of possible scores in order to
raasure all achievement levels in the tested group.
S#anford seems to have met this criteria in Grades
4, 6 and 8; the Primary I Battery, however, was
mich too easy, if one may judge on the basis of
the raw score distributions.

Furthermcre, Stanford was standardized in
March while our group was tested in Octnber.
Spring norms generally run "harder'" than fall
norms for reasons not too well understood and too
complicated to explain her<.

The important question is whether New Hamp-
shire childien are really achieving as poorly as
Stanford norms indicate. Some light can be shed
on this matter by considering New Hampshire
achievement in terms of the more up-to-date Metro-
politan '70 norm data. This is made possible by
the publication of equivalence tables for Stanford
and Metropolitan '70.

The revised Metropolitan Achievement test
was standardized in 1970 on a national atratified
random population. During the period between the
standerdization of the Stanford in 1963 and Metro-
politan in 1970, subatantial developments occurred
in the technology of choosing atratified random
samples for normative purposes.l/ Also, great

1/ Perhaps the woat notable study in this area is
that conducted by Dr. Thomas P. Hogan entitled,
"Socioeconomic Community Variables as Predictors
of Test Performsnce”, Dr, Hogan also wa= respon-
sible for aelecting the normative sample used in
© ¢ Metropolitan standardization program. -
FRIC e "
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strides were made in computer technology and cap-
ability. Thus, the new Metr- politan norms must be
conaidered intrinsically superior to, i.e.3 more
representative than, the Stanford norms. Moreover
no cne can discount the fact that important cur-
riculum changes did occur during this period.

In the 1958 edition of Metropolitan the wide-
ly used norms were “age controlled" norms, i.e.,
those children most likely to be at grade for age.
The published Metropolitan '70 revision presently
providea only norms for total population with no
elimination of over-age pupils, Since Stanford
norma used nearly all cases, regardless of age,
these are more comparable in range of age than
age controlled norms. Age controlled norms also
will be generally available for Metro '70 shortly
and in the writer'a opinion are much more service-
able at a time when there ia growing emphasis on
individualization of instruction.

It is routine procedure at Harcourt Brace
Jovanovich, whenever either the Metropolitan or
the Stanford series is revised, to carry out a
careful series-to-series equating program in order
to facilitate going from one aeries to the other
for thoae who wish to evaluate differences from
aeries to aeriea which may be due to norm differ-
encea. It was the exiatence of such tables of
equivalence, given in grade equivalent terms, that
made the above described compariaons possible in
this study.

Look now at the equivalent Metro '70 grade
equivalents shown in the column to the right of
the Stanford valuea. The net effect is to suggest
that New Hampshire is, in truth, performing more
nearly up to ita measured capacity than indicated
on the basis of Stanford norms. For the moat part,
this section of the table atrongly indicates that
there should be no real concern for the level of
educational achievement in this atate. The low
points at Grade 4, according to Metropolitan norms,
are Social Studies and Science where the deficit
amounts to .2 of a calendar year at Grade &4 but is
at the norm in Grade 6. 1In Grade 6, performance
in Arithmetic Computation and Aritlmetic Concepts
showa a deficit of .2 of a year. 1In all other
tests the atate group was at or above the Metro-
politan total population national norm.

Literal interpretation of these equating
tables does involve aome risk of over~simplifica-
tion. For instance, the Stanford Paragraph Mean-
ing Test may measure slightly different aspects of
reading than the Metropolitan Reading Teat. Cor-
relational data sre lacking at this moment, but
the writer's experience over the years has been
that Stanford and Metropolitan tests correlate
about as well as two forms of either battery, es-
pecially for the basic skill aubjects. It is also
notaworthy that the technique used for atandardiz-
ing the Otis-Lennon Test, which is a relstively
new test, was substantially gimilar to that used
in standardizing the Metropolitan; in fact, Otis-
Lennon was the precursoy of the Metropolitan pro-
cedure in wost basic aspects.
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Summary

From the dats in Table ITI-C-1 it would seen
evident that we can consider New Hampshire a very
typical state indeed in terms of Metropolitan na-
tional norms. Much of the concern expressed at
the State Department level and in the communities
throughout the stste over the poor New Hampshira
showing appears to be attributable to lack of rep-
Jesentativeness in the Stanford norm population,

uF-some curricular changes, especially in arith-
metic. There is evidence in the tables equating
the '58 and '70 Metro editions that arithmetic
achievement has declined, especially in Computa-
tion. The writer is iuclined to attribute the
shift (if it really happened) to the haphazard,

. unsystematic way that modern math was introduced

in the schools, plus a generally agreed lack of
sufficient meintendnce-of-skills work in the new
math.

The generalization made about average (median)
performance applies with almost equal force to the
25th and 75th percentiles, also expressed ag grade
equivalents.

A vord of caution is necessary. (Crade equiv-
alents are not ever equal units from test-to-test
vithin the same gseries or from level-to-level
within the same test. Reading grade equivalents
are NOT comparable to Computation grade equiva-
lents. Standard deviations of grade equivalents
tend to vary inversely with the gain in score
points from grade-to-grade. For example, Language
generally has the smallest increment in score and
the largest standerd deviation in grade equiva-
lents. Computation, generally, has a large score
increment from grade to grade and thus the gmall-
est standard deviation of grade equivalents. Foy
this reason, pupil profiles in grade scores or
grade equivalents are essentially meaningless.

The grade equivalent, as usually computed, is
based on the assumption of continuous development
over a calendar r's time since a grade equiva-
lent norw 1lin® is drawn through the median scores
for successive grades, i.e., for children differ-
ing in age and 1ife experience by a full calendar
year. 1In point of fact it is a trend line through
the average scores of successive grades testad at
the same time in the school year. This ignores
differences that may occur subject-to-subject due
to differential growth (or forgetting) during the
summer vacation. The effect of summer forgetting
or non-learniang csan be very great. Arithmetic
computaticn skill, for example, is rarely learned
to any degree out of the specific instructional
environment of the school, wheress reading and vo-
cabulary continue to develop due to general life
experience and mental development. In spite of
this obvious 12-month span, grade equivalent
points, derived by dividing the total gain in raw
score from grade-to-grade into ten parts, are of-
ten erroneously called months. Since 180 dsys of
schooling {s about meximum for most systems, even
dividing by 10 would be a doubtful procedure if
the resulting units are to be called "monithe";

nine months is more representative of the amount
of time between opening and closing of school, es-
pecially if within-school-year vacation time ig
taken into account.

Profiles are sensibly plotted only in terms
of grade-based standard scores with some semblance
of equality of units over the scale range. Use of
such standard scores makes peer comparisons com-
parable frow test-to-test within a grade level and
generally for the same test at successive levels.
Stanines are by all mcans the most useful of such
standard scores. National stanines are now pro-
vided routinely but State stanines are preferable
for pupil profiles. Such, as will be shown later,
have been provided in New Hawpshire.

Table YII-C-2

Although most of this analysis will be con-
cerned with interpreted scores, grade equivalents,
percentiles, stanines (local and national) and the
like, it is important to examine the raw score
characteristics of each of the tests used at the
two grades chosen for this study, namely Grades &
and 6. An exsmination of these data reveals char-
acteristics of the tests in s way that cannot be
seen by any other means of analysis.

A good test, in the technical sense, for a
particular population would be one where the aver-
age score (either mean or median) is far enough
above a zero score and far enough below a perfect
score to permit all the individuals tested to in-
dicate what they are capable of doing. For ex-
awple, a median raw score of 15 out of 38 points
on Word Meaning for Grade 4 is marginal. The test
appears to be too hard. On the other hand, there
are only 38 items so the other possibility is that
the test is too short for separate interpretation.
Certainly the bottom 50% of the group cannot be
very well distributed with only a total of 14 ad-
ditional points of score available to represent
all levels of achievement from lowest to the aver-
age.

Generally speaking, the Intermediate II Bat-
tery used at Grade 6 does a better job in this re-
spect than the Intermediate I at Grade 4. - Rere
there are 48 items in the Word Meaning Test and
the median for tho state is 25; the 75th percent-
ile 1s 32, leaving plenty of "top" while the 25th
percentile of 19 leaves much more "bottom" to take
care of the less able youngsters.

A comparison of the means and the medians for
esach test, given in parsllel columns, will indi-
cate to soms extent the skewness in the distribu-
tions.

Recall from our previous discussion that in
8 skewed distribution the mean is always fn the
direction of the long tail as compared to the me-
dian. MNone of the tests tsbled here seems to be
seriously skewed, but an examination of the com-
plete distributions o scores that were made, test
by test, in the ‘entire state in 1968-69 and again
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Table III-C-1

EQUIVALENT GRADE SCORES
In Terms of Metropolitan '70 Norms
For 25th, 50th and 75th Percentile Ranks
New Hampshire Statewide Testing Program
October 1969

Statewide
GRADE 4 GRADE 6
Stanford Int. I MAT Stanford Int. 11 MAT
%ile Raw Grade | '70 %ile Raw Grade | '70
Test Rank Score Equiv. | G.E.3/ Test Rank Score Equiv. | G.E.3/
1
(38) Word 75 19 4.6 4.9 (48)Word 75 31 7.1 7.8
Meaning 50 14 3.8 4.1 Meaning 50 24 5.9 6.4
25 9 3.2 3.5 25 18 4.9 5.2
(60) Paragraph 75 29 4.4 | 5.0 (64)pParagraph 75 40 6.7 7.6
Meaning 50 22 3.7 4.2 Meaning 50 31 5.6 6.3
25 16 2.9 3.2 25 23 4.6 5.3
(50)spelling 75 28 4.6 |5.0 (56)spelling 75 36 7.0 7.3
50 19 3.8 4.1 50 28 5.9 6.2
25 13 3.2 3.4 25 20 5.4 5.7
(61)Word Study 75 44 5.5
Skills 2/ 50 34 3.9 NO TEST
25 24 2.7
(t22)Language 75 73 4.5 5.3 (134)Language 75 95 7.1 7.9
50 62 3.5 4.3 50 82 5.7 6.4
25 52 1.7 1.7 25 70 4,5 5.3
(39)Arithmetic 75 14 4.0 4.6 (39)Arithmetic 75 17 5.9 7.2
Comp . 50 11 3.6 4.1 Comp . 50 13 5.2 6.0
o— 25 8 3.1 3.5 25 9 4.4 5.1
(32)Arithmetic 75 16 4.8 5.2 (32)Arithmetic 75 1o 6.5 7.1
Concepts 50 11-12 4.0 4.3 Concepts 50 12 5.6 6.0
25 8 3.0 3.2 25 9 4.9 4.6
(33)Arithmetic 75 16 4.6 5.0 {(39)Arithmetic 75 22 6.6 7.4
Appl. 50 12 4.0 4,2 Appl. 50 16 5.6 6.3
25 3 3.4 3.6 25 11-12 4.5 4.9
(49)Social 75 25 4.5 4.7 (74)Social 75 47 6.8 7.8
Studies 50 20 4.0 4.0 Studies 50 37 5.6 6.2
25 15 3.5 3.5 25 29 4.8 5.2
(56)Science 75 31 4.6 5.0 (58)Science 75 37 6.7 7.7
50 23 3.9 4.0 50 30 5.6 6.2
25 17 3.5 3.5 25 23 4.4 4.7

1/The number in the ( ) is the number of items on the test.

2/No comparable test in Metropolitan '70 Elementary or Intermediate I Battery

3/These are Metropolitan Total Population norms, which are most nearly
~ comparable to Stanford.
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Table III-C-2

Analysis of Test Characteristics Relating to "Goodness of pit"
Of each Test for the Level at which It Was Used
For the Total Population Tested and for the Random Sample
Grades &4 and 6 - Statewide Testing Program Fall 1969

STANFORD ACHIEVEMENT TEST

Intermediate I Battery Intermediate II Battery
GRADE 4 GRADE 6
Total Random Total Randum
Population Sample Population Sauple
No.of %ile Select. Select. No.of 7Zile Select. Select.
Test Items Rank 7Ziles Mean %iles - Mean Items Rank Ziles Mean %iles Mean
Word 38 75 20.0 21.0 48 75 31.5 32.0
Meaning 50 15.0 15.0 15.5 15.9 50 25.0 25.0 26.0 25.7
25 10.0 10.5 25 18.5 19.5
Para. 60 75 29,0 31.0 64 75 41.0 41.0
Meaning 50 22,0 23.4 23.0  24.4 50 31.5 32,2 33.0 32.9
25 16.5 17.5 25 23.5 25.0
Arith. 39 75 14.5 14.5 39 75 17.0 17.0
Comp. 50 11.0 11.6 11.0 11.5 50 13.0 13.6 13.5 13.9
25 8.5 8.5 25 9.5 10.0
Arith. 32 75 16.5 16.5 32 75 17.0 17.0
Conc. 50 12,0 12,7 12.0 12.9 50 13.0 13.3 13.0 13.5
25 9.0 9.0 25 9.5 9.5
Arith. 33 75 17.5 17.5 39 75 22,5 22.5
Appl. 50 12,5 12,7 12.5 12.9 50 16.5 17.4 16.5 17.6
25 9.0 9.0 25 12.0 12.0
OTIS-LENNON MENTAL ABILITY TEST
Elementary II Battery
Otis-L 80 75 43.1 80 75  65.0
Raw 50 32,9 34.0 50 54.7 52.4
Score 25 24.0 25 42.3
Otis-L 7% 110.5 111.5 75 112.0 112.0
1Q 50 100.5 100.4 102.5 100.8 50 102.0 102.3 102.5 102.4
25 90.0 93.0 25 93.0 93.0
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in 1969-70 reveals that the distributions tend to
be toward the low end of the scale. The distribur
tions are not noticeably skewed however.

Data for the Otis-Lennon Mental Ability Test
is shown at the bottom of the page. This test was
administered only in the fall while the Stanford
Tests were repeated in the spring with selected
samples., The Otis-lennon was a revision of the
Otis Quick-Scoring series, improved to provide a
better measure of “G" or general factor of intel-
ligence which is » kind of overriding mental
ability which, taken in toto, seems to correlate
fairly highly with various criterion measures. It
yields a single measure of brightness called a de-
viation intelligence quotient (DIQ). It also has
grade oriented norms (percentile ranks and sta-
nines) which greatly enhances its usefulness. Of
. the tests in the 1969-7C statewide battery, Otis-
Lennon does s better job of predicting success in
any subject matter field than does any other test.
(See the intercorrelation table in Appexdix.) The
Otis-Lennon stanine, for this reason, is given a
weight of 3 when included in the composite prog-
nostic score compared to a 2 as the highest wei-ht
given any other single test.l/

Mental ability tests, such as Otis-Lennon,
have been criticized by many people who lack fun-
damental knowledge of mental measurement as being
unfair for many children from an environmental
point of view. The same argument, of course, can
be made for a reading test or a spelling test or
any other kind of test if one realizes that per-
formance in any of these areas is not totally de-
termined within the bounds of the instructional
program in the school. Mental ability tests have
a tremendous usefulness for teachers who under-
stand their strengthe and limitations since they
provide anmother look at the child in the broad
spectrum of his intellectual or cognitive develop-
ment. Anyone who has studied a correlation matrix
such as that mentioned above, especially if he ex-
amines the actusl bivariate charts, can't reason-
&bly be worried about determinism, i.e., the self
fulfillment prophecy.

Prom the raw score data, it is apparent that
this test is functioning very weli since both the
median and the mean are substantially above the
chance level at both grades. The mid-value Letween
the median of Grade 4 and Grade 6 would be a score
of 44 out of 80 possible. (Note that the same test
is used at both grade levels.) This represents
about the best possible f£it that ome could obtain
for 4 test designed to be used over a threc-grade
rarde, as this one 1is.

1/ This does not mean that iuere are no coeffi-.
cients higher than Otls-Lennon. Two arithmetic
tests may intercorrelate higher than Otis-Lennon
with either, but will not correlate as high with
other subject tests. Perhaps it is better to say
that the median of the Otis-Lennom correlation
with Stanford subtests is higher than a similar
statistic for any other test.

SECTION ITI
Part D

Variation Among Communities

In this Title I report we would like to be
concerned with the performance of individual chil-
dren within each school district as the most sig-
nificant breal’swm in the report. Hopefully, in
many instances wa might investigate the perform-
ance of Title T children within individual schools.
However, :he total number of cases available in
Title I in any one school almost always is too
small to make any valid statistical comparisons
within a school, although much more could be done
i1f school and Aistrict distributions were conven~
fontly availabie. Thus one is lefi with the com~
parison of results from Fall to Spring for individ-
ual pupils against all Title I cases as a refer-
ence population and/or with the random sample.

However, it was possible to obtain school
district means separately by test for the 137 dis-
tricts making up the tested state popalation.
Since this information was in raw score form, the
resulting means are not comparable from test to
test. To meet this need, a system of standard
scores was iuaugurated by making a linear trans-
formation of the raw scores for the total state
on the basis of the pupil score distributions so
that the mean score for every test administered at
each of these grades (Grades 2, 4, 6 and 8) was
assigned a value of 50 and a standard deviation
of 10.

Note these were pupil distributions. Trans~
formation tables were generated by computer, were
printed and made available for any who needed or
wanted to have them.

The description of the New Hampshire situa-
tion would be incomplete without studying the var-
javility among schoo! districts. To accomplish
"this and to facilitate making school district (or
school) profiles possible for satellite studies
the .aw score means of each school and school dis-
trict were transformed using the new linear stand-
ardized scores. Listings were made by school and
school district and were turned over to the Depart-
ment of Bducation for appropriate use.

In this portion of the report we present
graphically the distributions for 137 school dis-
tricts in the state in terms of these pupil-based
linear standaxrd scores.

One not awere of the reality of community dif-
" ferences cannot help but be astounded at the
spread of these standard scores on all tests, ino-
cluding the Otis-Lennon. One would expect the
range of standard scores for district means to be
much less than it wesialthough the mean of these
distributions should approximate the mean of the
population, as it did. Theae distributions are
shown in Table III-D-1 and Table III-D-2 sepa-
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rately by grade and subtest togethar with an effec-

tive graphic displey (histogram) of the distribu-
tions. l/

The value of each * varies from figure to
figure. The mode ALWAYS is set equal to 50, {.e.,
is represented by . *. The value of the * for any
particular figure can be obtained by dividing 50
by the number of cases having the modal score.

For example, in Table III-D-1 showing the distri-
bution of Otis-Lennon standard scores the modal
number is 26 so 50/26 or .52 is the value of a
single *,

This procedure has the virtue of making the
shape of the distributions visually comparable
from one histogram to another and also compensa-
ting for wide swings in the number of cases. For
example, it serves as well for statewide pupil dis-
tributions of 13,000+ cases as for these distribu-
tions of 137 districts.

In the Grade 4 distributions, the range for
Otis-Lennon standard scores actually is from a
standard score of 31 to 61. Discounting the one
extremely low standard score, namely 31, the range
still is from 36 to 61 with more or less a contin-
uous distribution between thcse points. The com-
puted standard deviation of 4.28 even more strik-
ngly indicates this variability among districts
since rhis approaches one-half of the assigned
standard deviation of 10 for pupil scores. The
mear of 49.28 for Otis-Lennon is perhaps unduly
infiuenced, in view of the relatively small number
of school districts, by the one extreme case where
the standard score assigned was only 31. Even so,
it is not far off from the established mean of 50.

Looking now at the Otis-Lennon distribution
for Grade 6, with the same 137 school districts in-
volved, we find one school district with a mean of
24, another one with a mean of 30, after which
there is a skip to 41. The two extreme values
must be discounted, but even doing this the range
from 41 to 57 is very substantial indeed. Here
again the standard deviation of 4.21 approzches
half the standard deviation of the total pupil dis-
tribution and the mean of 49.5 is approximately’
that of the population.

One cannot help but ask how it can happen
that entirs school districts (granting that in
some cases the number of children tested still is
quite small} can show this kind of variability.
Without 8 careful study of data not currently
available to this writer, of such factors as socio-
economic status within the community, amount of
money spent for education, the quality of instruc-

1/ Note: The computer program used to produce
these graphs was developed by Mr. Donald Bailey of
the University of New Hampshire, Bureau of Educa-
tional Research and Testing Services. It is an
intermediate printout in a comprehensive procedure
for obtaining local stanines and correlations.
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tion and of irstructional materials and, finally,
the extent to which other unspecified factors are
influencing the data, no explanation is possible.
One ouly has to face the hard reality that this is
80 and that there is little or no chance that this
is due to anything other than factors quite inde-
pendent of the test instruments used or any other
factor that is related to the testing program.

The data, in this writer's opinion, describes ac-
curately existing conditions within the school
districts of this state.

Perhaps the best confirm tion tbat this vari-
ability of district means on /:is-Jznion is no
chance finding lies in the “sct ch2i the distribu-
tions of achievement test meau- for these same
communir.ies show the same phenomena of wide varia-
bility in community means translated to comparable
terms by m28ns of this rescaling technique. The
writer has chosen to use the mental ability test
for discuss'on purposes because it seemed advisa-
ble to escage the trap of saying the school dis-
trict showed a low mean because it did a poor job
of instructfon in one field or another. This
charge caraot be made, obviously, when the test is
one tlat measures the general reaction of the chil-
dren in the district to solving problems relating
to his total environment and not the result of spe-
cific in-school, curriculum oriented knowledges
and skills such as are measured by the achievement
battery.

After all, it makes little difference whether
one says that the result on a test such as the
Otis-lennon is due to environmental influences or
to heredity or to some unknown and probably un-
knowable mixture of the two. The high and posi-
tive correlation between the results on the Otis
and the results obtainad vhen achievement tests
are administered to the same children seems to es-
tablish, within all reasonable bounds, that there
are factors independent of the school imstruction-
al program which gravely affect the amount of
learning that takes place. Any comprehensive plan
for statewide development in the curriculum to im-
prove the quality of learning must surely take in-
to account the district variability thus noted,
without at the same time neglecting the also clear
ly demonstrable fact that even within the poorest
of these communities there exists a wide variation
in performance including levels of talent which
would challernge the best teazher. In other words,
the variability of pupii scores within the commun-
ity is still very large when trans.ated into
standard scores even when the commmity mean is
low or high.

The inclusion of cumulative percents in these
tables makes possible other interesting analyses.
Assuming that cne has a community profile avail-
able, it is possible to intervret the status of
the community as reflected in transformed mean
scores into statements such as:

"Commnity X has a standard score mean of 47
on Otis-Lennon, which is comparable to the 23rd
percentile for the 137 districts. In other words
23% of the 137 school districts shown have an
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Table III-D-1
Frequency and Cumulative Percent Distributions of Linear Standard Scores
Corresponding to School Dis~rict Means for 137 School Districts in
New Hampshire lesting in the Fall of 1969

Grade &

Otis-Lennon Mental Ability Test: Elementary II Battery: Form J

SCORE PERCENTILE STANInE FREQUENC Y

31 1 1 1 1e
3 : ! o ! Mean = 49.28
;: } 1 0 1
1 0 1
36 1 h : le Standard
7 1 1 0 1 Deviation = 4.28
33 2 1 1 1e
kX 3 1 1 1e
40 L] 1 1 1
41 & 1 [ 1
42 5 2 2 [ens
o3 7 2 2 [scees
&4 D] 2 3 lesnse
X 16 x q [RLTIITIT I AR LT
bh 23 3 19 [9080088088880080000
41 2 4 8 [#50088888888088
on 1% “ 8 (6500088884000 nS
Uk 3} & 11 [98SASSS08890 80840088
51 6, 5 26 [S5 85880888 S0SEESSE S 2208000 SSEISESVESSES08 08"
51 12 “ 13 IRLITIIE LRI AL EL 22 22 24 F 2t
82 13 7 16 [958 4S0 58SVt SEIERSE L
53 L1V 14 9, [eae¢sssesSS08880
54 92 L] 3 [eeass
55 Q* 1] 4 [rassass
56 Yn 3 ? [ses
57 94 R) 2 [sen
54 99 ] 1 1
59 99 “ 0 1
6y )y Q 1 1e
61 9 . K] 1 I

Stanford Achievement Test: Intermediate I Battery: Form X
Word Meaning

SCORF PERCENTILE STANINF  FREQUENCY

kL 1 1 [ss

2 1 ! h 1o Mean = 45.71
40 1 4 [} 1

1 1 ! o 1 Standard

L 5 L3 senesksesed

Pt H L P les Deviation = 4.03
(Y 9 2 s [esssatasis

45 14 ? [ [ssssosesestsy

46 ?2? 3 11 [S$S3005808808580 8880400

&7 23 4 9 [SS 0200088880000 REE

[X;] 38 % 9 [ A0S usISSEIEE I8

%9 45 4 12 JASAPARSESEIESINAIESL 18888

50 51 5 9 [teAe0888E8100SLENS

5] e 5 24 [S388050SSISEESSAESISESEISISSESSEISSSEISSEESASINS
52 1A} A 11 0809888088588 88880C 008

53 36 7 13 IRLT S FYITTERRIL R LI R RIS L L Y3 1 ]

54 %] q 10 [$5980883808008800008

5 I “ 4 [ssststss

56 9k g} 0 1

57 an k] 3 [sssass

59 0 a 0 1

59 99 3 0 1

60 7 ] 1 Iss

61 999 " 0 1

6’ on Q o l

63 no o 0 1

2] an ? 0 1

65 L] 9 aQ 1

(Y] a9 9 1 (£ 1]
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Table 1II-D-1
(Continued)

Grade &4

Stanford Achievement Test: Intermediate I Battery: Form X
Paragraph Meaning
FREJUFICY

1
3
6
7
11
18
24
el
37
49
L 1]
b5
72
73
a7
9t
9%
o6
4
9
e
99
99
0y
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Table III-D-1
(Continued)
grade 4

Stanford Achievement Test: Intermediata I Battery: Form X
Arithmetic Concepta

SCCRE PFHCEITILF  STANINE FREQUENCY

35 1 1 1 1ss -

36 1 1 ° Mean = 48.66
7 1 1 o

;: 1 1 [ Standard

&0 :l. } ; Deviation = 4.03
[} ] 6 2 3

&2 A 2 3

43 17 2 S

&6 15 3 5 (R 2111112 11

45 20 3 6 {#6sssesssess

o6 2% 3 7 {ssssstssssssssss

LY} 14 4 1s [ $68855688888 888846558888 888400888
48 4> 4 8

43 52 5 14
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53 Qy 7 A IR ITTT Y S T L]

sS4 L1 k) A [esss2888s888s00 ¢S

55 a9y a 3 {sssess

L1} ER o 0 1

57 ann 9 0 1

58 99 “ 0 1

59 9 a 1 Iss

A0 99 L] 1 {ss

Arithmetic Applications
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36 1 1 1 | R4 -
36 1 1 [ 1

L4 ! ! o 1 Standard
:: } § g ; Deviation = 3,67
&0 1 1 1 1s

41 1 1 ] 1

42 3 1 2 fess

(%} 7 2 5 [ssssssss

&b 1 ? 3 | ssensssns

45 15 3 6 [ ssssss s

Lh hdl] 3 7 IR2I1 2111111

&7 24 & 12 fesasss
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&% 5N 5 17 {sesess

50 7 6 31 [essese SEEESS S S2EES 2SS EREEEESERRNES
51 Q) ) 10 [4S8S258988n eSS :

52 47 7 10 {4688 sESEEIBUSRS

53 H9 1. 3 {eesre
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55 at R b [ssssasess
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Table III-D-2
Frequency snd Cumulative Percent Distributions of Linear Stsndard Scores
Corresponding to School Dji~trict Means for 137 School Districts in
New Hampshire Testing in the Fali of 1969

Grade 6

Otis-Lennon Mental Ability Test: Elementary II Bsttery: Form K

SCORE PERCENTILE STANINE  FREQUENCY
24

1 1 1 100
25 1 1 0 1
26 1 1 0 1
27 1 1 ] 1 Mean = 49,50
28 1 1 0 1
29 1 1 0 1
30 ) 1 1 100 Standard
31 1 1 0 1 -
33 1 2 ° : Deviation = 4,21
3 1 1 0 1
34 1 1 0 1
35 1  § 0 1
36 1 1 0 1
37 1 1 0 1
38 1 1 0 1
39 1 1 0 1
40 1 1 0 t
41 2 1 1 fee
42 2 1 0 1
43 6 2 5 190000850000
4% ? 2 2 LT L]
45 10 2 4 jes0s00008
46 15 3 7 108808080000 80000
47 ?3 3 11 1 "8 ELIT]
48 36 4 1% 1985008000000 200880 2000008800800 0088
49 «2 o 11 1082500850000 00008088000888 8
50 58 s 21 190008000008800080008808858820080830208888 0880l
51 72¢ 6 19 1080009830088 0020880800000000308808880808 05080888
82 80 ' 12 10898000880000000088000088088
53 91 ? 14° 0860006 5920090800000 000800808880088
54 9 8 4 1080000008
55 98 [} 3 {ssssess
56 98 9 3 jesssssns
87 99 ) 3 1000380 e

Stanford Achieve=snt Test: Intermediace II Battery: Form X

Word Meanirg
SC;I!’!E PEIC:NI.! S‘IU:INE REOl‘ENC'I“ Mean = 49.3%
o b 1 v
1 {es
a2 # 1 1 gee Standard
43 9 1 4  jesessessss Deviation = 3.46
44 8’ 2 4 5088000000
43 11 2 4 {ossesssene
46 1e 3 [ 8980000800380 00 80000
47 3 4 20 as
48 40 4 12 {oaose
49 5 L 19 1689800890000 9800800080000 00000300000000808880 8
50 64 5 13 19600080250 0080008080080000008000 8
51 73 [ 13 i s s .
52 3] 7 14 je009 sse T T L YT 1Y
33 90 7 9 10060000004 60000849908¢0
S4 9 L] L) fooptesrsese :
35 9% [ ] 3 {ooesses
36 97 L ] 2 149690
37 99 9 2 f{osses
58 " 9 2 joepes

E l{llc ~-28- 32
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Table III-D-2

(Continued)

Grade 6

Stanford Achievement Test: Intermediate IT Battery: Form X
Paragraph Meaning

41 1
©2 1
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Table ITII-D-2

(Continued)

Grade 6

Stanford Achievement Test: Intermediate II Battery: Form X

Arithmetic Concepts

FREQUENCY

1 Iee
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Table III-D-3
Intercorrelations of District Means on Selected
Stanford Achievement Tests in Standard Score Form
Fall 1969

Grade 4

Word Para. Arithmetic
Meaning Meaning Computation Concepts Applications Otis-Lennon

Word Meaning 1.00

Para. Meaning .84 1.00

Computation .54 .50 1.00
Concepts .69 .71 .67 1.00
Applications .66 .69 .§7 .80 1.00
Otis-Lennon .79 .79 .51 .76 .73 1.00
Grade 6
Word * Para. Arithmetic

Meaning Meaning Computation Concepts Applications Otis-Lennon
Word Meaning 1.00

Para. Meaning .84 1.00

Computation .37 .38 1.00
Concepts .66 .61 .65 1.00
Applications .62 .60 .63 .80 1.00
Otis-Lennon .62 .63 .34 .54 .52 1.00
-31-
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Figure III-D-1
A SAMPLE PROFILE OF NEW HAMPSHIRE SCHOOL DISTRICT MEANS

Fall 1969
\ Grade &
Stanford Achievement Test Otis
Intermediate I Battery: Form X Lennon

Standard Word Para. Arith. “Arith. Arith. Elem., II  Standard
Score Meaning Meaning Comp. Concepts Appl. Form J Score
60 — - - - - - - - 60
55 - - 55
50 - 50
45 — - - - - _ Z - 45
40 — - - - - - - ~ 40
35 ~ - - - - - - - 35
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equal or lower standsrd score mesn in measured
mental ability."

In Table ITI-D-3 ths intercorrelations be-
tween community means expressed as standard scores
are given. As in all such correlation plots the
1.00 encries in the top left, lower right, first
diagonal simply reflect the fact that the rela~ °
tionship between identical scores on a particular
test would, of course, be 1, or perfect.

These intercorrelation tables can efrectively
be compared with the similar intercorrelations of
the tests involved when pupil scores are used, not
district means. These correlation coefficients
tend to run somewhat lower because of a greater
restriction in range. Perhaps the most signifi-
cant line of figures on these tables is to be
found in the bottom row where tae correlations are
reported between Otis-Lennon raw scores and each
of the Stanford subtests included in this study.

Generally these correlations will be somewhat
lower than the pupil correlations between the
same pairs of tests, but the intereating fsct is
that these correlations are high as compared to
many others reported in the table.

Attention is slso called to the correlations
between Arithmetic Concepts and the various other
tests ia the battery which slso tend “0 run high,
reflecting the fact thst the Concepts test on
Stanford is really a kind of indirect measure of
mental ability. This is largely due to the fact

_ that it reflects the knowledge oi general princi~
ples taught as a part of the Mathematics program
which are found to be very difficult by the less
able pupils who have not reached a stage of matur-
ity sufficient to permit them to work in terms of
general principles.

One must recall that these data actually are
correlations between weans so that we are again
emphatically reminded that a community or district
has a character of its own not unlike the individ-
val characteristics of a child and without any
doubt thia character of the community end of the
schools within the community puts its stamp on the
quality and effectiveness of the educational pro-
gram. To put this differently snd in more prag-
matic terms, it just is not reasonable to expect
a community which tends to run substantially below
the population as a whole, which in this case is
the State of New Hampshire, is going to achieve
results on a standardized test up to the norm on
the test. Another important concommitant, since we
can infer a fairly close relationship between
these test data and certain other sociological
factors, is that larger proportions of Title I chil-
dren will be found in the communitlies where the
school district averages tend to be on the low
side.

To emphasize liow communitias can differ with-
out stressing the voint unduly, a profile has been
prepared using the linear standard scores on which
are graphed the results for thres communities se-

lected by the writer as being representative of
communities st the top, middle and lower parts of
the distribution of standard scores corresponding
to school district means. It would be possible to
dwell on these profiles at some length but for the
purposes of this report this probably is not nec~
essary. It is interesting;, however, to point out
that the community which 1s highest in terms of
its average Otis-Lennon standard score is only do-
ing sverage work in Arithmetic Computation. The
writer leaves to the reader the task of meking his
own interpretation of the significance of this
fact. (See Pigure III-D-1 on page 32.)

.

SECTION IV

Description of the Title I Population
From the "IN" and "OUT" Cavds

The "IN" and "OUT" Cards as Control Documents

In Section IX, delineating the changes made
in the 1969-70 program, there is a discussion of
the design and use of the "IN" and "OUT" cards.

One of the major advantages of the "IN" end
“OUT" card procedure was the categorizing of Title
I projects submitted end approved by the local com-
mmities. The following series of tables, from
IV -1 to IV -8, summarizes the data for the Title
T population obtained from the "IN" and "OUT"
cards.

Table IV -1

In Table IV -1, the distribution of cases by
category is showm. This table includus all Title
I cases for whom "IN" cards were available., It is
evident from the table that the Title I program is
concentrated in the lower gradas. (Data for Grades
3,5, 7 and 9 are missing from this report since
these grades were not involved in the testing pro-
gram. The data are available, however.)

The data for Grades 2 and 4 indicate in ex~
cess of 800 cases in esch instance, wheress the
number of enrollees in the program in Grades 6 and
8 is between 400 and 500 cases, a substantial drop

Most notable, also, is that the large major-
ity of Title I children are involved in corractive
and supportive reading programs. Even though the
nusbers of cases vary somevhat from grsde to grade,
the percentage of cases in corrective reading pro-
grsms remains relatively constant, varying from a
lov of 64% in Grade 6 to a high of 81% in Grsde 8,
The percentage of the children in other projects
listed according to our set of categories is so
small that separate analysis is not jJustified.
Hence, the only breakdowns used in this report will
be for the total Title I group and, to the extent
that it is possible, separcte data analysis for
those in the reading programs.

-33-
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part at the beginning of the school year, with
only a scattering of children coming into the pro-
gram throughout the year. Thus it is apparent
that the decision as to who shall be included in
the program must have been made prior to the close
of school in the previous year. This is also mer-
itorious, assuming, of course, that the selection
of these children has been made on the basis of
adequate information.

Table 1V -6

The duration of the Title I cxperience within
the school year 1969-70 (Table 1V -6) as indicat-
ed on the "OUT" card, varies greatly, although a
ma jority of the children do stay in the program
throughout the school year. Apparently some chil-
dren are discharged from the program at various
times, hopefully as their progress indicates that
they are ready to move back into the regular
stream of instruction.

This is in itself a good idea, provided, of
course, that there is objective evidence at the
time the child is removed from the program that he
has indeed satisfied the goals set up for him at
the beginning of the year.

The disadvantage of this is that if Fall and
Spring testing is undertaken a substantial number
of excused children, i.e., cases exiting before
testing time, would not be tested in the Spring
unless the school districts cooperate in carrying
out the i..struction that all Title I children,
whether or not they had been discharged from the
program, should be so tested. Thkere is evidence
that this was not done.

Table v -7

In Table IV -7 we have an analysis of the
reasons why pupils were discharged from the Title
I project. The most obvious reason is, of course,
that the school year was terminated and the inclu-
sion or exclusion of a student from the program
during the subsequent 1970-71 year had not yet
been determined. The number of pupils leaving
school for one reason or another, including trans-
fers, appears to be negligible, but the percent-
sges of those discharged from the Title T project
because of satisfactory progress is fairly sub-
stantial. Using again the N for the tested group,
the percentage of cases in Grade 4 is 7% and in
Grade 6, 10%. In a sense, the number of individ-
us1s who are indicated as having mace satisfactory
progress or, better yet, the percent of these in-
dividuals as compared to the total group, is a
measure of the success of the progrsm if it is
really directed toward remediation in some ares
such a8 resding or mathemstics. The percent dis-
charged is not impressive from this point of view,
especially in resding. Papils in the 4th snd 6th
grade, if the selection has been done carefully
and the diagnosis is extensive, should respond to
specisl help to the point where 50% or better
would be sble to be discharged from the progrsm
and sent back to their regular clssses. This re-

ERIC
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port does not utilize the U.S. Office of Education
standard of "one year's progr-:s in school for one
year of school attendance" r . a criterion because
it is considered by this author to be .otally un-
rcasonable. However, the experience of this writ-
er in directing a corrective reading program for
Pinellas County, Florida, where careful selection
followed by detailed analysis was made, indicates
that the percentage could be as high as 75 or 80%
under proper conditions of selection and analysis,
a cerefully prescribed program of remediation, and
effective corrective teaching.

Table IV_;B__

In Table IV -8, the teachers had an oppor-
tunity to indicate the level of progress made by
each pupil in a Title I project, The table gives
the number and percent of responses to each choice
separately for the reading group and the total
tested group. About 40 to 45% of both 4th grade
pupils and 6th grade pupils were indicated as hav-
ing made excellent progress, while another 40%+
were rated a8s having made modest but presumably
significant progress. The percentage for whom
only minor changes were evident or for whom no
real benefit was reaped by the program is consis-
tently small, not exceeding 14% bf the total group
in reading in Grade 4.

One must interpret these data ss indicating a
very optimistic out®ook on the part of the teach-
ers responsible for Title I instruction in light
of the data comparing Title I pupils with the ran-
dom sample tested Fall and Spring. 18 it possible
that expectation of progress is too low, 80 a
swall gein is credited too highly? Ome must draw

his own conclusions after examining the data in
this section.
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Table qy -1

New Hampshire Statewide Testing Program 1969-70
Number and Percent of Cases Enrolled
in Bach Project Category
Title I Program

GRADE

Type of 2 4 6 8
Project No. % No. %2 No. % No. %
1. Language 31 3 17 2 11 2 16 3
2. Reading 657 68 606 74 286 64 1398 81
3. Speech 69 7 26 3 18 &4 4 -1
4. Math 6 1 S5 7 4210 2 0
5. Guidance 79 8 56 7 27 6 19 &
6. Special

Education 30 2 0 31 8 2
7. Psychiatric

Services 14 2 00 00 00
8. Aides SO0 5 27 3 22 5 6 1
9. Cultural

Barichment 16 2 25 3 51 25 5
10. Other 35 4 10 1 317 16 3

Totals 960 100 824 100 445 100 494 100

Table 1V-2

New Hampshire Statewide Testing Program 1969-70
Distribution of Total Number of Hours of
Instruction for 1969-70 Title I Pupils
Separately for Reading and All Projects Combined

Grade 4
Hours/Week Reading All Casges
1 26 74
2 104 116
3 30 37
4 69 70
5 107 117
6 0 0
7 0 0
8 0 0
9 8 8
Full Time o _6
Total No. of Cases 344 " 428
Grade 6
Hours/Week Reading All Cases
1 13 43
2 83 86
3 31 32
4 28 28
5 18 31
6 3 4
7 .0 0
8 0 1
9 0 0
Full Time 0 13
Total No. of Cases 176 238

-3~
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Table IV -3 Table IV-4
Number and Percent of Pupils Number and Percent of 1969-70 Title I Pupils
By Type of Instructional Personnel Involved Who Were in Title I Projects.
Title T - 1969-70 In 1968-69 School Year
GCrade 4
Grade 4 Boy cirl Totale
No. % No. % No. %
Reading
Readin Total Gro Yes % 27 41 12 13539
Instructor No ; No ;P No loz 30 95 28 198 58
¢ No. _»% No. &~ Don't Know _8 2 1 0o _9_3
Reg. Classroom Teacher Only O O 0 0 204 59 137 40 2 100
Outside Person or Agency 0o o 7 2 ALl Cages
Special Teacher in: Yes 118 28 o4 13 172 40
Don'’t Know
Reading 337 98 343 80 157 79 %725 100
Speech o 0 1 4 258 61 167 39 425 100
Math 0 o 10 2
Guidance 0o o 25 6 Grade 6
Aide 7 2 14 3
Other _0o o _6 1
Total 344, 428 Boy Girl Total
No. % No. % No. %
Reading
Yes 57 33 39 23 96 56
Grade 6 No 48 28 22 13 70 41
Don't Know _ 6 3 o0 o _6_3
Reading Total Group 111 64 61 36 172 100
Instructor No. _% No. _% All Cases .
Yes 83 36 52 22 135 58
Reg. Classroom Teacher Only 0 O 13 6 No 53 23 31 13 64 36
Outside Person or Agency 0 o 0 o0 Don't Know _ 9 &4 S5 2 14 6
Special Teacher in: 145 63 88 3 233 100
Language 0o o 3 1
Reading 166 94 170 72 *Total Includes Pupil Who Did Not Code Sex
Speech 0 o0 9 4
Math 0 o 8 3
Guidance 0 0 20 9
Aide 10 6 11 5
Other _0o 0 1 0
Total 176 235

41
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Entry Date for Children
in the 1969-70 Title I Program (Tested Sample)

Entry Month

September
October
November
December
January
Pebruary
March
April
May
June
Total

Entry Month

September

- October
November
December
January
February
Msrch

April

May .
June -

Total

Grade 4
Reading ___All Cases
Boy Girl Total Boy Girl Total
137 79 216 162 92 254
15 8 23 23 12 35
Y 2 2 0 2 2
13 11 24 13 12 25
z 3 5 2 3 5
2 0 2 2 0 2
8 10 18 8 10 18
1 0 1 1 0 1
0 0 0 0 0 0
2 5 .1 _2 _5 _1
180 118 298 213 136 349
Grade 6
Reading All Cases
Boy Girl Total Boy Girl Total
75 45 120 88 54 142
2 4 6 4 8 12
6 0 6 6 1 7
9 3 12 10 3 13
3 2 5 3 2 5
1 0 1 1 0 1
1 1 2 1 1 2
0 0 0 0 0 0
0 0 0 0 0 0
0 _0o _o0 _0 _o0 _0
97 55 152 113 69 182

Table IV-6

Dur .tion of Title I Experience
For ail Available Cases Tested
in the Spring of 1970

All Cases
Boy Girl Total
3 5 8
0 0 0
10 2 12
20 19 39
12 7 19
3 5 8
7 3 10
11 2 13
69 51 120
78 42 120

213 136 349

Grade &

Reading
D.cation (Mos.) Boy Girl Total
0 (No Out Cards) 3 5 8
1 0 0 0
2 10 2 12
3 19 19 38
4 12 7 19
5 3 4 7
6 4 2 6
7: 6 2 8
8 66 48 114
9 51 29 86
Total 180 118 298

Grade 6

Reading
Duration (Mos.) Boy Girl Total
0 (No Out Cards) © 0 0
1 0 0 0
2 11 7 18
3 11 5 16
4 6 4 10
5 2 1 3
6 2 2 4
7 6 1 7
8 4 1 5
9 55 % 89
Total 97 55 152

All Cases
Boy Girl Total
4 4 8
0 1 1
12 7 19
11 6 17
6 4 10
2 1 3
3 2 5
6 1 7
5 4 9
66 39 103
113 69 182
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rtle IV~
Rzason for derminaticn or Participation
ta 1968-7¢ Titie I Project

Sernzrately for Reading ard Total Groun

Table IV-6

Teacher Judgment
Concerning the Success of the Program

Sex and’

RIC

Grade &4

READING

Reason Boy Girl Total®
No. % No. % wo. %
Satisfac.Progress 13 5 10 3 23 8

Left School 0 O 1 O 1 0
End of Sch. Year 163 55 102 35 256 SO
Other 41 _3_ 1 7 _2
Totzal 180 61% 116 39% i00%
TOTAL GRO U.
3oy Girl Total*
No. % No. % No. %
Satisfac.Prograess 15 4 11 2 26 7
Lert School n 0 2 2 1
Znd of Sch. Year 190 55 b9 (2 309 89
Othes 6 2 5 - 1.3
Total 211 61% 134 339 348 100%
Grade 6
READING
Reason Boy Girl Total
No. % No. % No. %
Setisfac.Progress 8 5 7 5 15 10
left Scheol 0 0 0 0 0 O
End of Sch., Year 87 58 46 30 133 88
Other 11 21 _3_2
Total S0 64% 55 36% 151 100%
__ _TOTAL GROUP
s oy Girl Total
Ne. % No. % No. %
Satisfac.Progress 9 5 9 5 18 10
Left School 0 O 0 O 0 0
End of Sch. Year 102 56 58 32 160 88
Other 1.1 _2 1 3 _2
Total 112 627 69 387 181 100%
*Totals Include Pupils Who Did Not Code Sex
S
43

Title I 1969-70 Separately by
Separately by Reading versus T

Success

Excell.Progress

Modest Pro;ress

Minor Change

No Real Benefit
Total

Excell.Progress

Modest Progress

Minor Change

Ro Real Benefit
Total

Success

Excell.Progrees

Modest Progress

Minor Change

No Real Benefit
Total

Excell.Progress

Modest Progress

Minor Change

No Real Benefit
Total

tal Group
Grade 4 e
READING
Boy Girl Total¥®
No. % No. % No. %
79 27 53 17 133 44
72 24 53 18 125 42
22 7 9 1 31 10
83 _2 1 10 &
181 61% 117 39% 299 100%
TOTAL GROUP I
Boy Girl Total¥
Mo. % No. % 0. %
94 27 62 18 157 45
87 25 62 18 149 43
246 7 10 3 34 10
8 2 _2 0 10 2
213 61% 136 39% 350 100%
Grade €
READING
Boy Girl Total
No. % No. % No. %
39 26 26 17 65 44
3% 26 27 18 66 44
13 9 1 1 14 9 |
e R G . Y
9 63% 55 37% 149 100% |
TOTAL GROUP
Boy Girl Total
No. % No. % No. %
47 26 36 20 83 47
47 26 30 17 77 43
13 7 2 1 15 8
3.2 1.1 _4_2
110 61% 69 39% 179 100%

*Totals Include Pupils Who Did Not Code Sex



N.H..Statewide Testing Program Evaluation - V

SECTION V It would not be sufficient to make this com-
paiison on the basis of means and standard devia-
The Rendom Sample tions alone or of any other simple set of statis-
tics that did not describe the entire distribution.
The NEED for  Rancom Sample Testing Program The ouly satisfactory way of making this compari-
son in a mann>r that would be clearly understood
The Stanford authors have provided no really by anyone reading this report was to compare the
meaningful way of comparing results in a test- distributions graphically, at least for some of
retest situation over the relatively short period the tests involved. The Otis Normal Percentile
of time from Fall to Spring.l/ How then can one Chart is normal probability paper prepared espe-
interpret such re-test data for special subgroups cially for plotting distributions of test scores
such as Title I? To provide for this situation, where it is desired to determine first, whether
the New Hampshire 1969-70 statewide program under the distribution approximates a normal curve, and
Title I auspices initiated the Spring re~-testing secondly, to compare a number of distributions
of a random sample of cases selected from the en- which represent samples presumably comparable,
tire population tested in the Fall to provide a
state Spring "norm" group at each grade level. This was done first for the Otis-Lennon Men-
tal Ability Test deviation IQs (DIQ) and the re-
The random sample was carefully drawm, using sults for Grade 4 and Grade 6 are shown on the
appropriate computerized statistical methods. Ap- Normal Percantile Charts labele¢ Charts V-1 and
proximately 1500 children per grade from those V-2. Unit increments of one point are plotted and
tested in the Fall were identified to be retested.  the line was drawn by connecting plotted points,
thus allowing the greatest possible variation from
Tests were provided by Title I for all of one graphed line tc the other. Smoothed lines are
these children, but the number of cases actually often suspect unless some statistically fairly
tested or, at least for whom results were finally precise way of smoothing is used or the person who
available for analysis, was typically less than does the graphs has had extensive experience at
50% of those selected at each grade level.2/ This this task. 1In this situation, such refined smooth-
raised a serfous question as to the representative- 1ng seemed superfluous.
ness of the TESTED random sample. However, when
the paired cases from the random sample that were In view of the relatively small number of
tested in the spring were finally available for cases in the tested random sample, one would natu-
both fall and spring and were compared with the rally expect a less smooth curve for th~ sample
total sample for fall testing, it was concluded than for the total populations of about 11,000 or

that the differences, although some did exist, were 12,000 cases tested in the fall. The general trend
a0t of practical significance and that the data for ©f the plotted line for the tested random sample,
the partial random sample (now necessarily thought however, did reveal some slight systematic differ-
of as representative rather than random) provided a €Nces between the total group and the smail sample.
good guide as to the amount of gain to be expected

by a cross-section group within this State over The "tails" of the graphed distributions for
the seven month period between Fall and SprIEE. both grades reproduced in this report have been
testing, i.e., from October to May. Thus a much curtziled for reasons of space. The total range
more realistic basis for evaluating Title I per~ of IQs for the state is shown in tabular form in
formance was made available than would otherwise another part of this report.

have been the case.
Looking first at the plotted line for the to-

Determining the Representativeness of the Tested tal sample, it will be seen that this line approx-
Random Sample imates a straight line for the major part of {its
length. The tested random sample also is reason-

The procedure for determining the representa- ably straight but shows a tendency to be somewhat
tiveness of the tested random sample for any test above the total population, especially in the lower
included making a distribution of the scores for part of the curve, but approaches the state graph
the selected cases from the Fall test results and more closely at the top of the curve. Minor devi-
plotting this Fall sample distribution on an Otis ations must be considered to be of negligible im-
Normal Percentiie Chart on which the total state portance for the purpose to be served here.

Fall distribution was also plotted.
Our conclusion from a study of the Grade &

1/ They are not unique in this respect. chart is that the tested sample is slightly supe-~
Tests such as Stanford, California Achievement or rior in measured "brightness" to the tytal popula-
Metropolitan etc. never were intended for retest- tion, especially in the lower range. (. the :inedian
ing over short periods of time. A new technology the difference amounts to abcut a point and a half,
is involved and test makers are hard at work on while at the 10th percentile this aifference is
this problem. perhaps two and a half points in terms of DIQ.
2/ Some cases were lost who supposedly were tested The small number of cases available in the
because insufficient matching ID information was sample did not permit any deletion of cases to
available. force the distribution for the tested random sam-
~40-
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ple in line with the total population tested, and
therefore we tentatively concluded that the best
procedure was to accept this sample as reasonably
representative and study the amount of gain from
Fall to Spring for this particular group as a basts
for comparison of the gain made by the Title I
children in this same grade, including all Title I
cases tegardiess of the type of project in which
they might be found and, if possible i{n terms of
available resources, for those in reading projects
separately.

In Chart V -2 for Grade 6 the graphed line for
the total sample looks very similar to that for
Grade 4 but the random sample ever more closely
approximates the total group than in the case of
Grade 4. Thus we can say that for both Grades 4
and 6 the measured brightness of the tested random
sample certainly seems to be generally representa-
tive of what might be expected had the entire state
been retested with Otis-Len:on in the spring. This
is especially true because of the nature of the
Otis-Lennon test and because of the conditions un-
der which the se ole was selected. The tested ran-
dom sawmple was '/t even identified for Spring test-
ing purposes until nearly time for the tests to be
administered in May.

Graphs similar to those shown were prepared
for the five major Stanford subjects on which we
are concentrating our attention in making comparf-
sons of Fall and Spring testing for ->th the ran-
dom sample and Title I. All charts c:atained a
line for the entire state and for the tested ran-
dom (representative) sample, both Fall and Spring.
These tests are as follows: Word Knowledge, Para-
graph Meaning, 4 -ithmetic Computation, Arithmetic
Concepls, Arithmetic Applications. None of the
achievement test graphs can be shown, for reasons
of economy, but the selected statistics extracted
from the graphs are presented elsewhere. In sum-
mary, all such charts supported our belief that
the random (now renresentat.:c) sample fairly re-
flected the stai~ performance in each comparison
made.

In conclusion, it might be helpful to ap-
proach this evaluation of the random sample from
a slightly different poinv. of view. The tested
random {representative) sample constitutes a group
of children for whom there is no known reason to
suspect systematic Gias such as Hawthorne effect.
The growth achieved by these children in the
tested random (representative) sample over the
seven month period ir certainly one realistic
touchstone as to the awmount of growth to be ex-
pected d'ring such a pe~iod under conditions ex-
isting in New Hampshir:. No better data exist as
the basis for such cramparisons. Statistical nice-
ties may be lacking but common sense is not. If
lack of cooperatio., logistical support, and in- '
difference prevented a more precise comparison
group this is indeed unfortunate but not the fault
of this uriter or of the %itle I staff. It does,
however, highlight the need for a deeper under-
standing of evaluative research on the part of all
those who wish to know, really wish to know,
whether their efforts are availing.

Q

Aruitoxt provided by Eic:

In Table V-1 selected percentiles are shown,
as read from the available Normal Perc.ntile
Charts, for the total state and for the tested
random sample. No statistical significance tests
have been made for these data and none are sensi-
ble under the circumstances, Values have been
read to the nearest whole number since fractional

values are of little use and suggest a precision
not resident in the data.

Table V-2 shows the means and standard devia-
tions for raw scores on sel..ted achievement tests,
discussed in this report, administered in the fall
of 1969. Casual inspection is sufficient to es-
tablish rather clearly that the random sample is
comparable to the total population on these param-
eters, This is an instance where tests of statis-
tical significance might be applied {f it were not
for the fact that the random sample ceased to be
random when substant:ul numbers of pupils failed

to take the tests in the spring and, therefore,
were excluded.

If one wanted to indulge in an hypothetical
exercise one could consider the total population
tested in the fall as the universe, which would
mean that the means and standard devistions re-
ported are free of sampling error. It then would
be possible to test the extent to which the repre-
sentative sample with which we are left might be
significantly different if the assurption of ran-
domness was true. Since the writer can see no
valid purpose for doing this, such statistical
tests of significance have not been carried out.

Neither Otis-Lennon nor composite prognostic
scores have been included in this comparison be-

cause of failure of the service centers to provide
the necessary information.

~41~
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Table V-1

A Comparison in Turms of Raw Scores of the
State-wide Populations in Grades & and 6 Tested ir the Fall of 1969
with Fall Results for the Random (Representstive) Sample
Subsequently Selected for Spring Re-testing as a Control Group

Grade 6
Total Random
State Sample Diff.

31 32 +1
24 26 +2
18 19 +2
40 40 0
31 33 +2
23 25 +2
17 17 0
13 13 0
9 10 +1
16 16 0
12 13 - +1
9 9 : 0
22 22 0
16 17 +1
12 12 0

Population

STANDARD DEVIATION

Random Total
Sample Population
7.1 7.0
9.4 9.4
4.5 4.6
5.2 5.3
5.1 5.3

STANDARD DEVIATION

Grade 4
%ile Total Random
Test Rank State Sample Diff.
Word 75 19 21 +2
Meaning 50 14 15 +1
25 9 10 +1
Paragraph 75 29 30 +1
Meaning 50 22 23 +1
25 16 17 +1
Arithmetic 75 14 14 0
Computation 50 11 11 0
25 8 8 0
Arithmetic 75 16 16 0
Concepts 50 12 12 0
25 8 9 +1
Arithmetic 75 16 16 0
Applic. 50 12 12 0
25 8 9 +1
Table v-2
A Comparison of Means and Standard Deviaiions
For the Random Sample and the Total
Fall 1969
Grade 4
RAW SCORE MEAN
No.of Random Total
SAT:Int,I:X Items Sample Population
Word Meaning 38 15.9 15.0
Para. Meaning 60 24.4 23.4
Arith. Comp. 39 11.5 11.6
Arich. Concepts 32 12.9 12.7
Arith. Appl. 33 12.9 12.7
Grade 6
RAW SCORE MEAN
No.of Random Total
SAT:Int.XI:X Items Sample Population
Word Meaning 48 25.7 25.0
Para. Meaning 64 32.9 32.2
Arith. Cowmp. 39 13.9 13.6
Arith. Concepts 32 13.5 13.3
Arith, Appl. 39 17.6 17.4

Random Total
Sample Population
8.5 8.7
11.2 11.5
5.5 5.5
5.1 5.3
6.8 6.9
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SECTION VI

The Tested Title I Population in New Hampshire
Described and Compared with
the Random (Representative) Sample

in this section we will present certain data
describing the Title I population in Grades &4 and
6 in comparison with the random (representative)
sample for these same grades. First, however, we
must note an exception which renders all compari-
sons in this study somewhat moot as a description
of the situation for Title I as a whole in this
state, Notice the large discrepancy in cases
within the Title T samples at Grade 4 and Grade 6.
In Grade 4, 431 cases are included in comparison
with 230 cases in Grade 6. These figures in nei-
ther case represent the entire Title I population
in thesc grades but the population of Title I
cases in Grade 6 for whom we have complete test
data is a seriously biased population. Grade 4 is
also biased but probably not as extensively since
it probably represents a larger proportion of
Title I cases in that grade. Certain significant
and constant differences between the two grade
populations seem to run through all the compari-
sons made subsequently. Certain communities,
especially some of the larger cities, are not in-
cluded in the study because they failed to test
either fall or spring. These data simply are NOT
representative of all New Hampshire Title I cases
but, since they are a defined sample, the basic
descriptive statistics relating to factors as
significant as chronologiral age range, etc.,
probably reflect the degree of ynrepresentative-
ness of the Title I population as regards the
total group reasonably well.

The question gust arise aa to how this situa-
tion comes about. Recall that the basic law says
that every school d¥strict is entitled to Title I
funds in proportion to the number of families be-
low the poverty level plus the number of families
receiving aid-to-dependent-children, etc. It also
requires that every project within Title I shall
te evaluated, but it does not specify that this
evaluation is to be dictated by the central office
for Title I in the state, either as to the instru-
ments used or as to the methods of analysis.
Therefore, in this State, at least, (and probably
in many others) any attempt to analyze data for
Title T children obtained by voluntary cooperation,
using prescribed instruments, is bound to be a
biased deacription of what is going om.

In New Hampshire, some of the larger cities
chose to do their own evaluations, using tests
which they determined, using methods of analysis
which they determined, and reporting only suca
data as they were directed to produze by the State
Title I office, This consisted essentially of data
describing the Title I populstion and did not in-
clude individual test results. There was no pre-
scribed constraint that they must describe their
Title I population with respect to their own total
population. National noims werc considered suffi-
cient and sssumed to be comparable from test to

test. No effort has been made, to this writer's
knowledge, to summarize all such information re-
ceived from these non-confor.ing communities. In
other words, no one knows how well these various
communities carried out their Title I project
obligations as messured by a uniformly prescribed
test. Indeed, there may be some shining gems of
masterly accomplishment in achieving great success
with their Title I children which are not reflect-
ed in the data we are describing.

With these limitations clearly in mind, let
us take a look at the data we have for the tested
sample.

Chronological Age

Perhapa one of the basic parameters that
should always be examined is the characteristics
of the population with respect to chronological
age related to grade in a graded type of school
organization. In order to provide the necessary
comparative information, in the remainder of this
report only the random (representative) sample
will be compared with the Title I population since
we only have data for both Fall and Spring for
these groupa.

Note firat the range of chronological ages
for the random sample (Table VI-1 and Table VI-2;
which is essentially identical with that for the
entire group tested in the fall. The percent of
boys versus girls varies slightly from Grade & to
Grade 6. In Grade 4, 48% are boys and 52% are
girls. 1In Grade 6, 53% are boys and only 477 are
girls.

Compare now the similar information for the
Title I children as tested. In Grade &4, 61% are
boys and 39% are girls and in Grade 6, 62% are
boys and 38% are girls. It is rather remarkable
that the percentage of boys in Title I is so con~
stant from Grade 4 to Grade 6, but it i8 even more
remarkable that these figures check very closely
with many kinds of evidence as to the percent of
boys who have difficulty of one sort or another in
achool as compared to the percent of girls. Time
will not be taken to document this fact in this
study but any reader wishing to do ao can find meny
bits of evidence to indicate that it is boys who
generally have reading problems; it is boys who
generally get in trouble with the law and are ruled
to be juvenile delinquents; it is boys who gener-
ally tend to have emotional difficulties of various
kinds requiring their referral to some outside
agencies. Furthermore, the proportion of boys to
girls is more or lesa the same as reported here for
chronological age.

The median age of boys i. the representative
sanple for Grade 4 ia 9-6, for girla 9-5, with a
median age of 9-6 for the entire sawple. For Title
I the median age is 9 yeara 11 months for boys, 9
years 8 months for girls and the median age for
the total Title I ssmple is 9-10. Title I child¥es
‘n Grade 4 thus average four months older than the
totsl population. PFor Grade 6 the comparsble

)
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Table VI-1

New Hampshire Statewide Testing Program - Fall 1969
Distribution of Chronclc-zical Ages
Separately by Sex and for th: Total Group
Random Sample and Title I

Grade &4
Age in Random Sample Title I

Years & Months Boys Girls Total* Boys Girls Total*
14- 4 to 14- 9 0 0 0 1 0 1
13-10 to 14- 3 0 0 0 0 0 0
13- 4 to 13- 9 1 0 1 1 0 1
12-10 to 13- 3 0 0 0 0 0 0
12- 4 to 12- 9 0 0 0 1 0 1
11-10 to 12- 3 1 2 3 1 4 5
11- 4 to 11- 9 3 3 6 12 1 13
10-1C to 11- 3 1 4 6 26 8 34
10- 9 2 1 3 11 4 15

10- 8 1 1 2 5 5 10

10- 7 1 3 4 7 2 9

10- 6 1 3 4 5 1 6

10- 5 6 6 12 12 6 18

19- 4 4 1 7 9 2 11

10- 3 3 2 5 12 5 17

10- 2 6 6 13 6 6 12

10- 1 7 7 15 8 8 16

10- 0 7 3 10 8 6 14

9-11 10 4 14 11 9 20

9-10 9] 8 18 12 3 15

9- 9 19 26 45 7 9 16

9- 8 19 20 41 12 9 21

9- 7 25 21 48 12 13 25

9- 6 20 21 43 7 4 11

9-5 18 19 37 7 6 13

9- 4 16 17 36 7 8 15

9- 3 14 18 34 13 10 23

9- 2 14 23 39 15 10 25

9-1 15 22 39 12 9 21

9-0 13 19 32 13 6 20

8-11 19 19 38 3 11 16

8-10 13 16 31 3 1 4

8-4 to 8-9 -0 0 0 0 2 2
7-10 to 8- 3 0 0 0 0 1 1
Total Ns 268 295 586 261 169 431
N Mid-12 Months 205 241 463 128 98 225
N Mid-18 Months 247 271 538 171 134 313
% Mid-12 Months 76.5 81.7 79.0 49,0 58.0 52,2
% Mid-18 Months 92,2 91.9 91.8 65.5 79.3 72,6
Median Age 9-6 9-5 9-6 9-11 9-8 9-10

*Includes Studeats Who Did Not Code Sex

See Section III-A, p. 5 and the Metropolitan Manual fo Interpreting, p. 2, 9-11,
and 23-24 for further discussion of the age-controller sample,
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Table VI-~3
New Hampshire Statewide Testing Program
pistribution of Otis~lemmon Deviation IQs
Separately for Boys, Girls, and Total Group
Tested Fall 1969

RANDOM SAMPLE
GRADE & GRADE 6
BOYS GIRLS TOTAL® BOYS GIRLS TOTAL¥
IQ Cum, Cum, Cum, Cum. Cum. Cum.
Interval o, Zage No. 2age No. Zage No. Zage No. Zage No. Zage
150 1 99 1 99
147-149 0 9 0 99
144~146 0o 9 0 9%
141-143 o 9 o 9 1 9 3 99 4 99
138-140 2 99 2 9 0 99 3 99 3 99
135-137 1 9 1 95 2 99 0 98 3 99
132-134 1 28 1 99 2 9 3 99 6 98 9 98
129-131 3 98 3 99 ? » 5 98 3 96 8 97
126-128 4 97 4 99 8 98 2 96 3 95 5 96
123-125 5 95 11 97 16 cs 15 96 8 % 2% 95
120-122 7 9% 11 94 19 9% ? 91 11 91 18 91
117-119 10 91 15 %0 26 90 16 89 16 88 33 88
114-116 14 87 20 85 36 86 27 84 17 82 46 83
111-113 20 82 22 78 43 80 16 76 19 76 35 76
108 -110 21 75 26 71 47 73 16 7% 1?7 70 36 71
105-107 21 67 23 62 48 €4 21 66 29 64 54 65
102-104 23 59 28 54 33 56 25 59 39 55 64 57
99-101 23 30 27 & 50 47 26 51 20 A1 «.. 48 46
96-98 19 42 24 35 &4 39 30 43 29 35 . 61 39
93-95 W 3 22 27 40 31 20 34 23 25 bh 30
96-92 13 29 20 20 k ) 24 23 28 13 17 37 23
87-89 18 24 15 13 34 18 21 21 11 13 k 17
84-86 16 18 8 8 24 13 10 14 5 9 15 12
81-83 5 12 4 5 10 9 6 11 b 7 10 9
78-80 7 10 6 4 14 7 ? 9 5 6 14 8
75-77 8 ? 1 2 9 4 4 7 6 4 10 6
72-74 4 4 2 1 8 3 4 6 0 2 4 4
69-71 L) 3 1 1 5 2 4 5 3 2 7 3
66-68 0 1 1 1 1 1 2 3 1 1 3 2
63-65 2 1 b 1 L) 3 3 1 7 2
60-62 0 1 0 1 1 2 1 1
57-59 0 1 0 1 1 1 1 1
54-56 1 1 1 1 2 1 2 1
51-53 — _— —_ 11 11
Totals 267 295 585% 322 297 641%
Q3 %le 75 110 112 i}l 112 113 113
Q2 Iile 30 101 103 102 100 103 102
Ql Tle 25 8 % 92 91 95 93
MHean 180.77 103.29 102 101.03 103.85 102.42
Standayvl Dev.14.93 12.39 13.76 15.76 14.35 15.11

*The Distribucions of DIQs for Boys snd Cirls do mot sum to the Total Distribution
because of the failure of a sudstantial nusber of pupils to code sex.
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Table VI-4

New Hampshire Statewide Testing Program
Distribution of Otis-Lennon Deviation IQs
Separately for Boys, Girls, and Total Group

Tested Fall 1969

TITLE 1
CGRADE &
BOYS GIRLS TOTAL*
Q Cum. Cum. Cum.
Interval No. Zage No. Zage No. %age
141-143
138-140
135-137 1 99 1 99
132-134 1 99 0 99 1 99
129-131 0 99 0 99 0 99
126-128 0 99 1 99 1 99
123-125 0 99 0 99 0 99
120-122 1 99 1 99 2 99
117-119 0 99 1 98 1 99
114-116 1 99 0 98 1 99
111-113 4 99 2 98 6 98
108-110 4 97 2 96 6 97
105-107 4 96 4 95 8 95
102-104 10 94 S 93 15 9%
99-101 9 90 10 90 19 90
96-98 13 87 13 84 26 86
93-95 26 82 17 76 43 80
90-92 20 72 17 66 37 69
87-89 28 64 19 56 48 61
84-86 32 53 14 45 46 50
81-83 23 40 19 37 42 39
78-80 22 32 11 25 33 29
75-77 14 23 15 19 29 21
72-74 14 18 7 10 21 15
69-71 8 12 2 6 100 10
66-68 9 9 3 5 12 7
63-65 8 5 0 3 8 4
60-62 1 2 3 3 4 3
57-59 2 2 1 1 3 2
54-56 2 1 1 1 3 1
51-53 1 1 1 1
48-50 - — —_—
Totals 257 169 427%
Q3 %ile 75 93 95 94
Q2 %ile 50 85 88 86
Ql %ile 25 78 80 79
Mean 85.76 87.95 86.63
Standard Dev.12.37 12,26 12.35

GRADE
BOYS GIRLS
Cum. Cum.

No. %age No. Zage  No.
1 99 1

0 99 0

0o 99 0

0o 99 0

. 0o 99 0
1 99 199 2
0 99 0 98 0
0o 9 1 98 1
199 3 97 4
39 0o 93 3
2 9% 1 93 3
4 95 5 92 9
1 92 5 87 6

9 91 5 81 14
8 8 10 75 18
1 79 6 64 17
20 72 8 57 28
11 57 9 48 20
4 50 12 38 26
13 40 7 25 20
6 30 3 17 9
11 26 6 13 17
5 18 2 7 7
§ 15 1 4 9
4 9 0 3 4
1 6 2 3 3
0 6 0 1 0
3 6 1 1 4

1 4 1

2 3 2

1 1 1
-1 L. -1
141 89 230%
97 101 98
89 92 91
80 86 83
88.65 94.39 90.87
13.69 13.16 13.75

*More Title I pupils were tested in the fall than in the spring but only

matched cases are included.
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figures in the randcm sample are 11-7 for boys,
11-6 for girls and 11-6 for tne total group, while
the figures for Pit'c Y at Grade 6 are 11-11 for
boys. 11-8 for girls, iith a median age for the
total Title I tested sumple of 11 years and 10
months, again a difference of four months.

In these tables, the middle 18-month range
has been set off from the rest of the distribution
to represent children who are substantially at
grade for age. This, in this writer's nomenclature
is called the age controlled sample. This has been
determined for the random sample as well as for the
total fall distribution of chronological ages. In
Grade 4 it includes children from 8 years and 10
wmonths to 10 years and 3 months, & net range of
one year and six months. In Grade 6 it includes
children 10 years and 10 months to 12 years and 3
months. In other words, the ranges for Grades &
and 6 differ from each other by exactly two years
at the texmiral points. In the representative
sample about 92% of all of the cioses fall within
this age controlled range and only 8% of the rep-
resentative sample are older than the uppermost
bound of the 18-month range. In the Title I group,
in Grade 4, 29% fall above the upper bound of the
age controlled sample for the state as a whole and
only three cases, all girls, are younger than the
youngest child in the age controlled group. This
means that the percent of retardation in the Title
I population #8 very substantially larger than for
the group as a whole, which is consistent, of
course, with the finding that the median chromo-
logical age is substantially higher for Title I
children in Grade 4 than for the group as a whole.

The statistics for Grade 6 are consistent.
12% of the children in the population are older
than the upper bound of the age controlled ssmple,
wvhile in Title I 29% are older.

In conclusion then, we can descrfibe the Title
I population as generally being older; as having
essentially the same spread of chronological ages
as the total group but with a much larger propor-
tion in the upper or older age brackets than is
true of the state. Since it is obvious that chil-
dren above the upper bound of the age coatrolled
sample must have been retarded at least one year,
we can say that the percent of children actunally
retarded in school for their grade placement is
roughly 30% for both Grades 4 and 6,

The Random Representative Samwple versus Title I
Sample in Terms of Measured Mencal Ability

In Tables VI-3 and VI-4 descriptive informa-
tion is given concerning the measured mental abil-
ity of the random sample and Title I, using the
Otis-Lennon Mental Ability Test deviation IQ (DIQ)
Looking first at Table VI-3, which describes the
random sample, we find that the distribution of
DIQs in Crade 4 ranges from the $0's to about 150
and that the median I is 101 for boys, 103 for
girls and 102 for the tested population. The same
information for Grade 6 for the representstive
sample, shows medians of 100 for boys, 103 for
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" nitely over-age, slow-learning groups.

girls, and 102 for a total. The distributions are
essentially symmetrical and nearly normal and cor-
respond very closely to comparable information for
the total state presented elsewhere. Thus these
dat. confirm our earlier conclusion that the New
Hampshi-e population is at or slightly above the
national norm sample on the Otis-Lennon,

Now looking at the data for Title I (Table
VI-4) we see a substantial contrast., The median
IQ for boys in the tested Title I group in Grade
4 1s only 85, for girls 88, and for the total
group 86. In Grade 6, the median is 89 for boys,
92 for girls, with 91 as the median DIQ for the
total Title I group at this grade level.

All these tables provide cumulative percent-
ages so it is possible to tell by consulting any
table what percent of children fall above any
given DIQ level. For example, the cumulative per-
cents describing the Title I population in Grade 4
show that 90% of the youngsters in this group have

deviation IQs of 101 or lower or conversely 'only A
about 10% exceed that near normal median value for
the state. Recall that the typical value found
for the entire State of New Hampshire was 102 at
Grade 4. At Grade 6 the comparable figure is 81%
having DIQ's of 101 or lower with 19% having DIQ's
higher than this, 1In other words, only 19% of the
Title X children tested in Grade 6 had higher
DIQ's than the average level of brightness for the
state as a whole,

When all of these data are thoughtfully ex-
amined one can reach the conclusion that the Title
I group is definitely a selected group both with
respect to chronological age, and also for DIQ,
The Title I populstions in both grades are defi-
Looking
again at the cumulative percentages, we see that
15% of the Grade &4 Title I children have DIQ's on
the Otis-Lennon Test of 74 or lower, while at
Grade 6, 11% fall in this category. By contrast,
for the tested random (representative) sample,
only 3% of the children #n Grade 4 have DIQ's of
74 or lower, while at Grade 6 the percent is 4%.

These data provide us with an opportunity to
ask a very interesting question. Is it the intent
of the Title I law to provide special help for
slow-learning children in contrast to those who
have corrective remedial defects in basic skills
areas such as reading and math? I am quite sure
the intent of the law is not clearly one or the
other but the net result of the method of selec-
tion in New Hampshire, at least, is the choice of
a group of relatively slow-learning children who
are over-age for their grade, for whom the main
task would appesr to be to provide content of in-
struction suitable to their level of mental de-
velopment in & sequence and at a rate of presen-
tatfon suitable to their somswhat slower learning
pace., Most significantly this says by definition
almost, that it is unreasonsble to expect devel-
opment in the basic skills areas at a rate com-
mensurate with the normal rate, i.e., one year's
growth for one year's life experience in school.

=50~
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The data argue strongly for instruction oriented
to the needs and learning ability rate of each
individual child in any Title I project in this
State. In the subsequent sections, comparative
data will be presented concerning what actually
took place by way of learning within the skills
areas as measured by the Stanford Achievement Test
over a period of seven calendar months roughly
from October 15 to May 15.

To try to escape these conclusions by arguing
that Otis-Lennon does not measure *“learaing poten=
tial® or “learning ability" is only to quibble.
The test content ia obviously not curriculum ori-
ented especially at Grade 4. The scores on the
.est tend to correlate more highly with measures
of achievement than any other test. Those iden-
tified by the test as slow learners are so iden-
tified by observation before testing. What the
test does is to quantify this factor to permit re-
lating it to other variables, - not perfectly per-
haps Lot surprisingly well for its time limits and
length in terms of number of items.

The argument put forward by the authors that
the test measures "G" in the Spearman sense of the
term is interesting but irrelevant to this dis-
cussion. At this point the writer couldn't care
less how the output of the teat is lsbelled. He
cares very much that it does validly describe the
pupils in the Sta*e of New Hampshire at these two
grade levels in a manner cousistent uith his own
20+ years of experience with this population and
that it describes the tested Title I sample in a
logically consistent manner. 1/

1/ These data are remarkably consistent with
Statewide 8th grade information collected by the
writer using the precursor of the Otis-Lennon,
namely the Otis Quick Scoring: Gamma, Test of
Mental Ability in 1963 and 1964.

SECTION VII

Single-Variable Comparisons of Fall-Spring
Performance for the Random Sample and
for Title I Cases

Part A
Some Basic Measurement Problems

This 18 certainly not the place to enter into
a lengthy discussion as to the nature of measure-
ment in education and psychology. It is generally
accepted that every measure of every kind, even
those that appear on the surface to be quite pre~
cise, does include an error factor which is af-
fected by many influences that are essentially un-
known and unknowable. Such things aa the quality
of the test items in the sense of freedom from am-
biguity, the length of the test, the applicability
of the test to the local situation in terms of in-
structional validity, the quality of the test ad-
ministraticn, the general emotional enviromment in
which the tests are administered along a continuum
that might go from stresaful and emotionally up-

setting to accepted and casv-l, - all these things
and many others affect the performanc- of an indi-
vidual on the day(s) he happens to take a test or
a series of tests.

The trsnsformation of the ra-: score he earns,
usually the number right, into a standard score
does not in any way diminish or correct for these
random erro: factors, although it may charge the
magnitude of the computed estimate of error be-
cause the standard deviation is avbitrarily alter-
ed.

Note that theae errors of measurement (SEp)
are present even when a single test is given and
only one acore available. In fact the SEy is pri-
marily useful to give the user an idea of how much
dependence he can put on a given test score. These
errors vary in magnitude from one subtest to an-
other within & battery depending upon the standard
deviation of the raw scores and, particularly, the
reliability of the test.

Standard errors of measurement in terms of
raw scorea are definitely not comparable from
test to test.

When one test or teat battery is given, let
us say in the Fall, and this same test or an al-
ternative form is given in the Spring, the diffi-
culty of estimating the random error or random
variation in the differences between tests is
compounded. The error of measurement for a single
test aight actually operate in the case of one in-
dividual to lower his score in the Fall whereas in
the Spring it might enlarge his score, thus making
it seem aa if he had made an enormous gain over
the period of time in question. The opposite
might be true also so that an individual who, in
the truest sense of the word, had made normal pro-
gress throughout the period between tests might
show up on the paired test acores as not having
accomplished much of anything. The correlation
between forms administered is also a factor here.
If the same form {s given over again the effects
of practice compound the problem. We could elabo-
rate in further detail but this is better done in
a different context.

From the above it might be concluded that it
is useless to test. Nothing could be farther from
the truth. It is certainly very dangerous to use
aingle paired comparisons (from Fall to Spring)
for individuals aa being fully true and dependable
measures of what has happened to a child over a
period of time between tests snd within any one
subject matter area. Only cumulative testing can
do this.

Wherein Does the Error of Measurement Reside?

In this particular paragraph it is essential
that we phrase our discussion in the form of a
question to which no answer can ever be given in
a completely definitive way. It is obvious from
the discussion that has preceded this paragraph
that the error of messurement may be in part due
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to the inscrument itself. This kind of "error" is
often a2stimsted by computing a reliability coeffi-
cient for the instrumen: by correlating slternate
halves of the test so :hat one collection or se-
quence of items constituting one-half the test is
balanced by a second sequence of items as mnesrly
as possible measuring the saye thing. This is the
so~called corrected split-belf technique and, when
the obtained correlations are corrected to allow
for the full length of test, (Spearman-Brown Proph-
ecy Formula)it does indeed give at least a rough
estimste of the amount of stability charactaristic
of the test itself since the effect of the per-
formance of any child is substantially ruled out
by the fact that alternative items usually are
taken within seconds of each other.

Other methods of computing the reliability of
the test, however, call for the administration of
the same form after an interval of time or the ad-
ministration of two equivalent forms sequentiall;.

In either case, there ave additional difficulties
involved.

In both cases the general perception of the
test by the person taking it now becomes a factor.
On one day an individual may be feeling fine and
at his pesk level of performance while on another
day quite the opposite may be true. Pailure to
understand the directions, illness, fatigue, dis-
tractior, emotional upset, poor test administra-
tion, fear,--all of these factors may enter in to
cause one test result to be different from another.
When one studies test results for a group of stu-
dents tested at an inierwal of seven months, as in
this repor’”, the personal factors relating to the
pupils tesced as conrasted to the fa:tors embod-
ied in the instrament itself may be overvhelmingly
important especially if the pupil has bed "a bad
year". Indeed, there is a stroug possibility that
videly varying cest scores for an individual es-
pecially over a short time spen msy be an inc'ca-
tion of the emotional instability of that indivi-
dual, esnecially when one test follows closely on
the heele of the other.

The correlations between two tests admini-
stered sever months apart will always be lower
than the correlation coefficient between paired
scores on the test taken only days apart. Omne of
several very important factors involved here is
the amount of learning and forgetting that hag
taken place between the two test administratiams,
vhich alone would account for much of the differ-
ence in the results obtained from one time to the
other e.g. fall to spring. This is not chance er-
ror subject to estimation by sny formula. It 1-
better known as "bias", i.e., the known and ap~
praissble effect of what would generally be dez-
cribed as the experimental fectors plus "static".

Perhaps this can best be seen if ome consid-
ers a simple task, such as answering a single item,
. where the unreliability of the test question msy
_be considered to be effectively minimized by the
vnr:l nature of the item.
ERIC
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Consider the additior of three apecified two-
place numbers as the item in questicn using a free
response wmode of response. The answer will he
right 1f the individusl knows (1) the proc:.iare
for adding three two-place numbers, (2) knows his
100 addition facts, and (3) has the ability to re-
tein in mind the partial aum of the first two num-
bers in the first column at the right while he
adds to this partial sum the third number in the
column, and, (4) if the aum of the first columm is
more than 9, ability to carry the remainder to the
second colum is also involved.

In other words, even in this apparently aim-
ple task of adding three two-place numbera there
is a level of complexity that ifa not at all obvi-
ous on the surface. Any failure to remember a
combination of two numbers, or any forgetting of
the partial sum in the process of additiom, etc.,
etc., results in an error that msekes the final an-
swer wrong. There are no partial credita. The
second time the test is taken, especially if there
has been drill and supplementary instruction in
the task involved, the individual may have a better
chance of answering the item correctly. On the
other hand, i{f the item had been thought tc have
been effectively taught at the time it was first
tested (according to the teacher's judgment) but
was not touched on in the interim period, {i.e.,
there was no maintenance of skills, forgetting
would be a significant factor causing some indi-
viduals to have a higher potency for error the
second time than the first.

It should be obvious from this illustration
that it is not the test item that is at fault but
it is something that actually happens to the indi-
vidual child. This is bias,~-not random error
even though it does result in a lower correlation
coefficient between Fall and Spring tests than be-
tween tests readministered within days.

Any test is, perforce, wade up of a fairly
large number of items and the test as a whole may
or may not be homogeneous in the statistical sense
of the word. Even an arithmstic computation test
cannot truly be considered to be homogenecus be-
cause of the multiplicity of learnings involved.
Even a test limited to addition alone cannot nec-
essarily be considered to be entirely homogeneous.
The one really homogeneous test in arithmetic (and
this even might be challenged) would be a test in-
volving knowledge of the hundred addition fects or
the hundred subtraction facts.

When one moves into the field of reading it
is obvious that the possibilities for errors in~
crease since the content of the reading tests them-
selves is not msterial taken literally out of the
body of instructional saterial, but represents a
novel body of content om which the individual ex-
ercises his developed skill in reading materials
suitable for his level of development whatever
they may be. EZven repeating the sams paragraphs
after a period of seven months, as was done in the
Nevw Hempshire situation, is no guarantee that the
result on the second test is effectively reflecting
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the outcome of instruction that has taken place
between the first test and the second test, es-
pecially 1f the test material is (or was) not par-
ticularly well suited to the nceds of the child on
Lack of local
validity in the choice of paragraphs could seri-
ously affect the score distribution. This cannot
be charged off as error of measurement. Someone
goofed! In a really good corrective program the
correlation between firsc and second tes® may be
lowered by the very effectiveness of the vu.rec-
tive instruction. A child having no geod method
of word attack on novel words initially but who
improves great) in this skill under instruction
may make enorm.us . as on retest over a substan-
tial period of t. .

All of the above discuasion boils down to one
simple fact. When tests, made by fallible human,
beings, are administered by fallible human beings
to fallible human bein3s chance variation and bias
must be expected. .. <+ats are short; the tests
are imperfect as .cd+-- .d by their reliability
coefficients and - .uneir correlations with valid
criterion measures; but most important, the indi-
viduals taking the tests are variable in “heir
performince from .y to day to say nothing of
their performance over a period of seven months.

Under these circumstances it only makes sense
(1) to restrict one's broad interprctation of such
data to general trends and (2) to ideontify the ine
dividuals who show extremely atypical performance
over a period of time az the ones m-t likely to
need special attention. 1In identifying these ex-
treme cases, it does indeed make sense to keep in
mind the standard error of the d!fference betwesn
scores since it then gives one confidence that an
chserved difference for an individual that is sev-
eral times the standard error of the difference is
most probably the nne where some extraneous influ-
ences can be detected and analyzed.

SECTION VIX
Part B
Comparisons in Raw Scores and
Corresponding Grade Equivalents for the
Randow Sample and Title I Cases

In the previous pages we have discussed at
length the hazards involved in making comparisons
over a short period of time and the contribution
of error measurement and bias in explsining dif-
ferences that do occur.

We ay now ready to look at the actual data
for fall testing (October 1969) and spring testing
(May 1970) for the random (representative) sample
anl for Title I cases.

In Section V we have already discussed the
need for a random sample that would be represent-
ative of the state as ¢ vhole and we have docu-
nented the fact that this sample, selected csre-
fully by sound statistical methods, wvas not in fact
a random sample when it was actually used because

of the failure of communities to test in accokd-
ance with the spec‘fications. e have also estab-
1ished the fact that the tes' .d random sample
turned out to be quite reprusentative of the state-
wide tested population. Therefore we feel that we
are now ready to make actual score comparisons be-
tween £1ll and spring which will be valid.

In the first two tables presenting the data
for fall and spring testing we have recorded the
percentiles corresponding to the selected percen-

" tile ranks 75-50-25. We are not going to approach

the interpretation of these tables so much from a
statistical point of view as from a common sense
point of view. ' .

It must be remembered in this context that
this may be the first time that this test-retest
procedure involving a control sample t 3 been em-
ployed in an operating situation; i.e., in a situ-
ation which was not part of an experimental ce-
search program. 1/ The intent was to find and test
a sample which would be representative of our
state and would therefore reveal what the goal
should be for typical New Hampshire cbildren in
terms of gains on selected subtests c¢i iae Stan-
ford Achievement Test. With this inf..mation a-
vailable, obviously sounder judgments could be
made about the performance of our Title I children.

This report has dealt extensively with the
disadvantages and the inadequacies of grade equiv-
alents ss they are presently obtained and inter-
preted for measuring geain: It is for this reason
that the pinl have been 1listed first in raw score
form, making pouible a variety of interpretative
procedures. The scores also have been interpreted
in terms of the grade equivalents in order to make
the pattern of interpretation fall into something
comparable to the expected or traditional analysis
as specified by the U.S. Office of Education Title
I staff.

The median raw score gains have been circled
in Tables VII-B~) and VII-~B-2 in order to uoke
them stand apart from the other percentiles and to
simplify the interpretation of these tablas. As
we look at the median of each test for the random
samples in Grades & aad 6, the firgt reaction 1is
one of soms consternation that the gains are as
small as they are. .

In these tables, as in some other tables in
this report, the number of items in each test 1is
given in parentheses in the margin alongside the
test names. In making this evaluation, it is first
necessary to make a valus judgment or an assumption
concerning the suitability of the test for the lo-
cal curriculum. Keep in mind that the test items
also have been arranged gensrally in order of in-

__/ Much credit must go to Mr. Richard llodgu, now
State Director for Title I, for suggesting the
procedure 2t the staff evaluation session fol-
lowing the 1968-69 testing program and imple-
menting the procedure for the 1969-70 program.
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Table VII-B-1

NEW HAMPSHIRE STATEWIDE TESTING PROGRAM 1969-70
PERCENTILES CORRESPONDING TO SELECTED PERCENTILE RANKS

WITH CORRESPFONDING GRADE ZQUIVALENTS FROM STANFORD GRADE NORMS
AND FROM TABLE OF EQUIVALENT METROPOLITAN NORMS
Random Sample
Grade 4
Stanford Intermediate I Comparable Metropolitan
%ile Ravw Score Grade Equiv. Grade Equiv.
Test Rank Fall Spring Gain PFall Spring Gain Dev.* Fall Spring Gain Dev.*
(38) Word 75 21 27 4.9 5.9 1.0 +.3 5.2 6.4 1.2 +.5
Meaning 50 15 22 3.9 5.1 1.2 +.5 4.2 5.4 1.2 +.5
25 10 16 6 3.3 4.1 .8 +.1 3.6 4.4 .8 +.1
(60) Paragraph 75 30 40 0 4.6 5.9 1.3 +.6 5.3 6.7 1.4 +.7
Meaning 50 23 31 (8) 3.8 47 .9 +.2 44 54 1.0 +.3
25 17 24 7 3.0 3.9 .9 +.2 3.3 4.5 1.2 +.5
(39) Arithmetic 75 14 23 4.0 5.2 1.2 +.5 4.6 6.0 1.4 +.7
Comp. 50 11 18 3.6 4.5 .9 +.2 4.1 5.2 1.1 +.4
25 8 13 5 3.1 3.8 .7 ¢ 3.5 4.3 3+
(32) Arithmetic 75 16 20 4.8 5.5 .7 0 5.2 5.9 .7 ]
Goncepts 50 12 16 4.1 4.8 .7 0 4.4 5.2 .8 +.1
25 9 11 2 3.3 3.9 6 -.1 3.5 4.2 o7 0
(32) Arithwetic 75 16 21 4.6 5.5 9 +.2 5.0 6.1 S5 =2
Appl. 50 12 16 4.0 4.6 .6 -.1 4.2 5.0 .8 +.1
25 9 11 2 3.6 3.9 3 -4 3.8 4.1 3 -
Grade 6
Stanford Intermediate II Comparable Metropolitan
(48) Word 75 32 36 7.3 8.0 .7 0 8.1 9.1 1.0 +.3
Meaning 50 26 31 6.2 7. 5 4.2 6.8 7.8 .1.0 +.3
25 19 25 5.1 6.0 . +.Z 5.5 6.5 1.0 +.3
(64) Paragraph 75 40 47 6.7 7.8 1.1 +.4 7.6 9.2 1.6 +.9
Meaning 50 33 39 5.9 6.6 .7 0 6.7 7.5 .8 +.
23 25 29 4.8 5.3 S -2 5.5 6.0 S -
(39) Arithmetic 75 17 23 5.9 6.8 .9 +.2 7.2 8.2 1.0 +.3
Comp. 50 13 17 5.2 5.9 .7 0 6.0 7.2 1.2 +.5
25 10 12 2 4.6 5.0 4 -3 5.4 5.8 4 -3
(32) Arithmetic 75 16 21 6.5 7.6 9 +.2 7.1 8.5 1.4 +.7
Concepts 50 13 16 5.9 6.5 6 -1 6.4 7.1 .7 0
25 9 11 2 4.9 5.4 . .5 -2 5.3 5.3 S5 -2
(39) Arittmetic 75 Yy 25 6.6 7.4 8 +.1 7.4 8.2 .8 +.1
Appl. 50 17 19 5.7 6.1 4 -3 6.4 6.9 S5 -2
25 12 13 4.6 4.9 3 -6 5.0 5.4 A -3

* Represents the deviation from the expected gain of .7 of a calendar year,
often inaccurately designated 7 months of a school year.




N.H. Statewide Testing Program Bvaluation - VIIB

Table VII-B-2

NEW HAMPSHIRE STATEWIDE TESTING PROGRAM 1969-70
PERCENTILES CORRESPONDING TO SELECTED PERCENTILE RANKS
WITH CORRESPONDING GRADE EQUIVALENTS FROM STANFORD GRADE NORMS
AND PROM TABLE OF EQUIVALENT METROPOLITAN NORMS

Title I
Grade 4
Stanford Intermediate ¥ Comparable Metropolitan
%ile Raw Score Grade Equiv. Grade Equiv.
Test Rank Pall Sprin' "ain Fall Spring Gain Dev.* Fall Spring Gain Dev.*
(38) Word 75 11 16 3.5 4.1 6 -.1 3.8 4.4 .6 -1
Meaning 50 8 12 3.1 3.6 S5 -2 3.4 3.9 .5 -2
25 5 8 3 2,7 3.1 .3 - 3.0 3.4 4 -3
(60) Paragraph 75 19 25 6 3.2 4.0 .8 +.1 3.6 4.6 1.0 +.3
Meaning 50 15 19 @ 2.8 3.2 4 -3 3.1 3.6 .5 =.2
25 12 15 3 2,5 2.8 3 -4 2.7 3.1 4 .3
(39) Aricthmetic 75 12 18 3.7 4.5 8 +.1 4.2 5.2 1.0 +.3
Comp . 50 9 13 3.3 3.8 S - 3.7 4.3 6 -.l
25 6 10 4 2,¥ 3.5 .8 +.1 3.0 3.9 9 +.2
(32) Arithmetic 75 11 14 3 3.9 4.5 6 -.1 4.2 4.8 6 -.1
Conc. 50 8 10 & 30 36 .6 -.1 3.2 39 J .0
25 6 8 2 2.5 3.0 o5 .2 2,7 3.2 5 =2
(33) Arithmetic 75 11 14 3.9 4.2 2 =5 4.1 4.5 4 .3
Appl. 50 8 10 3.4 3.8 .4 -3 3.6 4.0 .4 -3
25 5 6 1 2.9 3.0 1 -6 3.1 3.2 1 -6
Crade 6
Stanford Intermediate IY Comparable Metropolitan
(48) word 75 21 27 6 5.4 6.4 1.0 +.3 5.8 7.0 1.2 +.5
Meaning S0 16 21 (® 4.6 S.4 .8 4.1 4.9 58 .9 +.2
25 12 16 4 3.9 4.6 o7 .0 4.2 4.9 o7 .0
(64) Paragraph 75 27 34 7 5.0 6.0 1.0 +.3 5.7 6.8 1.1 +.4
Meaning 50 20 20 ® 4.2 49 .7 .0 4.8 5.6 .8 +.1
25 17 20 3 3.8 4.2 40 -3 4.4 4.8 R
(39) Arithmetic 75 14 1 é) 5.4 5.9 .5 -.2 6.3 7.2 .9 +.2
Comp, 50 10 12 4.6 5.0 O ) 5.4 5.8 L0 -3
25 7 9 2 3.8 4.4 6 -l 4.3 5.1 .8 +.1
(32) Arithmetic 75 13 16 3 5.9 6.5 6 -1 6.5 7.1 o7 .0
Concepts 50 9 11 Q) 4.2 5.4 5 -2 5.3 5.8 .5 -.2
25 7 8 1 4.3 4.6 3 -4 4.6 4.9 R BN
(39) Arithmetic 75 16 13 5.6 5.9 3 -4 6.3 6.7 .4 -.3
Appl. 50 12 13 4.6 4.9 3 -4 5.0 5.4 .4 -3
25 9 10 1 4,0 4.2 2 =5 4,2 4.5 R BN 3

* Represents the Deviation from the Expected Gain of .7 of a calendar year, often
inaccurately designated 7 months of a school year.
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creasing difficulty, or in cycles of increasing
difficulty within che subdivisions of the svbtest
content. Arranging the items in order of diffi-
culty effectively counteracts any claim that the
tests nay have been too highly speeded. A less
able child will do all he can do in the time al-
lowed because the probability is great that the
items beyond the point where he stops, assuming of
course that he understands the directions, etc.,
will be too hard for him to answer correctly.

The evidence is clear from the score distribu-
tions that surprisingly few children guess wildly.
Por example, many times the median score of a dis-
tribution is below the chance level. If we are
satisfied on these points, it leaves us with the
necessity of asking if the number of points of
gain shown in the first section of the tables is
reasonuble in terms of the number of items in each
test.

We must assume that the Stanford Intzrmediate
I test contsined material substantially appropriate
for ur at the beginning of Grade 4. In Grade 4,
the sversge scores earned in the arithmetic tests
are on the low side in cowmparison with the number
of items, but so is the performsnce of New Hamp-
shire children according to Stanford norms.

In Grsde 6, Intermediste II Battery, the New
Hampshire median scores also tend to fall rather
substantially below one-half the number of items
in each of the three arithmetic tests. Before wak-
ing any critical judgment at this point, it must
be remembered that these batteries are intended to
be suitable for two grades; namely, 4 and 5 for
the Intermediate I, and 6 and 7 for the Intermedi-
ate II. Therefore, it is only right and proper
that the number of items answered correctly should
be somewhat less than half of the total number of
items in the test in the lower of the two grades
at each level.

More important than the median score at the
beginning of the year is the amount of gain over
the seven months between tests. Spring medians do
80 up spprecisbly,but do they go up enough? The
amount of gain is more or less dependent upon the
extent to which the content of the test is very
specific to the instruction tzking place during
the period of time betwsen first and second teat-
ing. Only an item-by-item subjective analysis of
the test content by competent curriculum special-
ists will reveal to vhat extent the test items do
measure the content of instruction.

In Table VII-B-3, the Stanford raw scores
corresponding to a grade equivalent of 4.1 (October
15) and 4.8 (May 15) axs tabled as nearly as these
can be determined from the published norm tables
for translating raw scores to grade equivalents.l/
Some fractionsl values have been given in this
table because there wvere no precise corresponding
scores given for 4.1 or 4.8 in the tables.

An examination of this table is very enlight-
ening. Four plus points of gain are expected, ac-

%,

cording to the norms, in Word Meaning and about
six in Paragraph Mesning at the Intermediate I
level; also a five point score gain in Arithmetic
Computation is stipulated. However, the expected
gain for Concepts and Applications drops to four
plus points. Note that these are the gains ex-
pected for the stijulsted seven wonths, which is
really .7 of s calendsr year. 2/

In the Intermediate II Battery, ver: aearly
comparsble values are expected to resul’ rom
seven wonths of in-school instruction bet een Octo-
ber and May.

These are not lsrge gains. One would be much
happier to have them at least half again ss large.
Bowever, gain in score is not solely within the con-
trol of the test maker or publisher. Decreased
emphasis on "“book learning" with incressed compe-
tition from other organized activities in school
may be partly causative.

With these data in mind, let us go back to
Table VII-B-1 and look to see what the students in
Nev Hampshire did over the sake length of time. In
the seven months from the middle of October to the
middle of May, the median for New Hampshire chil-
dren in the random sample for Grade 4 reached or
exceeded the amount of raw score and grade equiva-
lent gains expected according to Stanford norms in
all tests except Arithmetic Applications,where
there wvas a .1 year deficit which, in part, is a
smoothing effect.

In Grade 6 on the Intermediate II Battery,
New Rampshire children in the random sample gained
.2 year more than expected in Word Meaning, made
the expected gain in Paragraph Meaning, and in
Arithmetic Computation, had a minus .1 yesr devi-
ation from the norm in Concepts, and were .3 year
behind the expected gain in Arithmetic Applica-
tim.

Comparing Title I Gains with Expected Cains

It is always a problem to know what to expect
of a group demonstrated ahead of time to be a less
able group in terms of mental ability and known to
come from the disadvantaged strata within the
state. Although the generalization is somewhat
dangerous, an examination of Table VII-B-2 com~
pared to Table VII-B-1 suggests that the 75th per-
centile of the Title I children is not too far
from the median value for the state as a whole.

1/ There is a question as to the appropriste norm
to use becsuse the tests were not all adminis~
tered within the specified time limits in either
fall or spring. 4.1 (or 6.1) versus 4.8 (or 6.8)
seems suitable for comparison purposes.

2/ Differences batween medians of successive grades
are taken to represent the gain expected in a
school year but are actually representative of a
calendar year.
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Table VII-B-3

Expected Change in Selected Stanford Subtest Scores
Over Seven Months of In-School Instruction

INTERMEDIATE I: GRADE 4
SEMeas . Raw Score Norm forl/ Expected
as Reported Test Cctober 15 May 15 Gain
2.38 ¥Word Meaning 16 20% 4%
3.10 Paragraph Meaning 26 32 6
2.36 Arithmetic Computation 15 20 5
2.40 Arithmetic Concepts 12 16 4
2.32 Arithmetic Applications 13 17% 4%
INTERMEDIATE IX: GRADE 6
SEMeas. Raw Score Norm forl/ Expected
as Reported Test October 15 May 15 Gain
2.73 Word Meaning 25% 29 4
3.22 Paragraph Meaning 35 4 5%
2.41 Arithwetic Computation - 18% 23 oy
2.51 Arithmetic Concepts 14 18 4
2.50 Arichmetic Applications 19 . 23 4

1/ Values read and interpolated from raw score-grade score tables .
given in accessory materials and handscoring booklets.
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Table VII-B-4
New Hampshire Statewide Testing Program 1969-70

Fall and Spring Raw Score Means, Standard Deviations and Gains
Random Sample and Title I Cases
Grade 4

Part A - Random Sample

Raw Score Raw Score
No.of Means Standard Dev.
Test Items Fall oSpring Gain Fall Spring
Word Mean. 38 15.92 21.87 5.95 7.10 7.26
Para. Mean. 60 24.44 31.97 7.53 9.43 10.50
Arith. Comp. 39 11.46 18.34 6.88 4.47 6.97
Arith. Conc. 32 12.88 16.37 3.49 5.20 6.06
Arith. Appl. 33 12.93 16.21 3.28 5.07 6.21
N = 585
Part B - All Title I Cases
Word Mean. 38 9.13 13.21 4.08 4.98 6.11
Para. Mean. 60 16.35 20.85 4.50 5.97 7.93
Arith. Comp. 39 9.94 14.46 4.52 4.03 6.28
Arith. Conc. 32 9.37 11.71 2.34 4.41 5.17
Arith. Appl. 33 8.89 10.88 1.99 4.25 5.53
N = 434
Grade 6
Part A - Random Sample
Word Mean. 48 25.67 30.07 4.40 8.49 8.22
Para. Mean. 64 32.91 38.31 5.40 11.23 12.21
Arith. Comp. 39 13.91 18.48 4.57 5.45 7.37
Arith. Conc. 32 13.52 16.53 3.01 5.10 6.49
Arith. Appl. 39 17.57 19.59 2.02 6.77 7.75
N = 645
Part B ~ All Title I Cases
Word Mean. 48 17.45 22.23 4.78 7.32 8.22
Para. Mean. 64 22.56 28.16 5.60 9.17 10.60
Arith. Comp. 39 11.67 14.18 2.51 5.30 6.49
Arith. Conc. 32 10.36 12.70 2.34 4,50 5.61
Arith. Appl. 39 13.30 14.61 1.31 5.86 6.00
N = 235
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Table VII-B-S

A Comparison of Fall and Spring Gains
Involving the Median for Title I versus the
25th Percentile for the Random Sample

Grade 4 Grade 6
SAT: Intermediate I SAT: Intermediate II
RANDOM SAMPLE RANDOM SAMPLE
RAW SCORE TITIE 1 RAW SCORE TITIE 1
25th PERCENTILE RAW SCORE MEDIAN 25th PERCENTILE RAW SCORE MEDIAN
Fall Spring Gain Fall Spring Gain Fall Spring Gain Fall Spring Gain
Word Word
Meaning 10 16 6 8 12 4 Meaning 19 25 6 16 21 5
Para. Para.
Meaning 17 24 7 15 19 4 Meaning 25 29 4 20 26 6
Arith. Arith.
Comp. 8 13 5 9 13 4 Comp. 10 12 2 10 12 2
Arith. Arith.
Conc. 9 11 2 8 10 2 Conc. 9 11 2 9 11 2
Arith. Arith.
Appl. 9 11 2 8 10 2 Appl. 12 13 1 12 13 1

62
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(In order to highlight this comparison, the pert-
inent information has been extracted from the
above tables and is reproduced separately in
Table VII-B-5.) Perhaps {t is not unreasonable to
say that the 25th percentile for the random sample
coustitutes a better goal for children in Title I
than the state median does. "For cxample, in Grade
4 of the Random Sample the Pall 25th percentile
rank for Word Meaning is 10 points while the Pall
median for Title I is 8 points. In Paragraph
Meaning the Fall 25th percentile rank for the
Random Sample (Grade 4) is 17 compared to the
Title I median of 15 points. In Arithmetic Comp-
utation the Fall median for Title I is 9 and the
25th percentile rank for the Random Sample is 8,
this comparison can be carried out too rigerously
but it merely suggests a line of inquiry to the

reader who exsmines and analyzes these data for
himself.

In Table VII-B-1, compsrable Metropolitan
grade equivalents also are given. These were ob-
tained from a table of equated grade equivalents
for Metropolitan and Stanford provided by the pub-
lisher. By using the Stanford grade equivalent as
the entry figure, it is possible to see what this

grade equivalent would be in terms of Metropolitan
'70 norms.

According to these new Metropolitan norms,
New Hampshire children are doing definitely better
than the national group was doing at the time Met-
ropolitan was standardized in all subjects &t the
Grade 4 level and in Grade 6 in all but Concepts
(normal gain) and Applications (déficit of .2 year).

Metropolitan norms heve the advantage of be-
ing much more up-to-date ihan are Stanford norms
but the interesting fact suggested by this analysis
is that the net differences from fsll to spring do
not seem to be very different with one or two ex~
ceptions, ‘Thus, it was harder to "mske the grade"
vith Stanford norms but the net gains in grade
equivalents from fall to spring aren't very dif-
ferent except in Computation in Grade 6 where Met-
ropolitan norms seem to reflect a national down-
ward trend. New Hampshire children make a net
gain of 5 tenths according to Metropolitan norms
vwhile being just at grade on Stanford norms,

Summary

The picture arising out of the use of Metro~
politan values stated to be equivalent to earned
Stanford values is far more favorable to the State
and in general must be said to be far more closely
in line with what would be expected in terms of
the mental ability of the children tested, Inci~
dentally, it coincides far more closely, too, with
rravious results on former annual statewide test-
ing programs at the 8th grade level where New Hamp-
shire consistently has been at or near the nation-
al norm.

SECTION VIII
Bivariate Comparison of Pall-Spring Performance
for the Random Sample and for Title I Cases

Part A
Bivariate Distributions as a Means of
Comparing Fall and Spriag Test Results

Whenever a test or series of tests is given
at one period of time and repeated at a subsequent
period, it is possible, of course, to study the
stability of performance of the group as a whole
in terms of the correlation between the variables,
and &t the same time, to study the extent to which
sn individuel differs in his performance from the
first period to the last by locating that indivi-
dual on the bivariate distribution surface for the
two variables. To put this in simpler language,
it is possible to make a plot with the first test
on one axis and the second test on the other axis,
and from this plot work out the correlation coef-
ficient giving the relationship between the two
measures. The bivariate plot is not . necessary
step to the computation of the corre..tion; it s
more like a light to guide the aware person from
accepting a statistically foolish result too often
occurring due to hidden computational errors and
to identify clusters of scores identifying pupils
needing further checking.

There are certain conditions underlying the
computation of Pearson product mowent correlaiions
relating to similarity of the shape of distribu-
tion on the two variables, etc., that are highly
technical and need not be considered here. It suf-
fices to say "for the recoxd" that the relation-
ship must be linear.

In this study the bivariate plots were made
after the scores had been reduced to stanine form.
It then was possible to see clearly the general
level of relationship between the first test and
the second, -In the context of this study, this
relationship is between the Fall test and the
Spring test results separately by subtest. Since
stanines are normalized standard scores, always
having a mean of 5 and & standard deviation of 2
for scales based on the same population, such bi-

variates are especially easy to study.l/

The writer has determinaed empirically that the
percent of cases falling within the mid-stanine
range (a band three stanines wide running from
lower left to upper right) will correspond almost
exactly to the correlation coefficient if the sta-
nines for the two variables are computed on the
came group, The exception noted above makes this
only approximately true for these distributions.
The further significance of this finding about the
relationship of the correlation coefficient and
percent in the mid-stanine band will be discussed
at a later point.

1/ There is a slight exception to the qualifica-
tion "same population" in this study. Fall sta-
nines are based on the total state group tested at
each grade level; spring stanines are necessarily
based on the performance of the random sampie.
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Statistical Correlation as a Process

When one studies the relationship between any
two sets of data, using the Pearson product moment
correlation procedure, the technique itself trans-
forms the scores into standard scores with a mean
of 0 and a standard deviation of 1. If raw scores
are first transformed to standard scores such as
stanines with the same mean and standard deviation,
the correlation plot will he generally symmetrical
and a line drawn on a bivariate chart from lower
left to upper right will bisect the correlation
surface. Normality of the distribution is not fn-
volved; symmetry is, The plotting of regression
lines, i.e., lines drawn through the means of the
arrays, will reflect the magnitude of the relation-
ship existing between the two tests. If the cor-
relation i3 plotted in terms of raw scores on the
same test given twice, the difference between the
means is roughly a mezsure of the average gain in
raw scores that has be:n made by the group from
the first testing period to the second, .This does
not mean that all individuals should have or even
could show an equal gain.

No measure of gain is obvious when transformed

scores, such as stanines, are used if these trans-
formations are computed on the basis of scaling
done independently for the two test administrations
on the same group.

A child earning the same stanine both times
has progressed as expected. An upwzrd shift on the
second test means an acceleration in his relative
position in the group; a downward shift means less
progress than would be true if he moved ahead at
his expected rate,

When the tests being compared or correlated
have been administered seven months apart, one must
seek strenuously to find logical and persuasive
reasons why some individuals perform poorly in one
test and well in the other regardless of the order
in which this difference occurs. Some part of the
difference of course will be random error but not
all and not more than would be true i{f the tests
were administered within a short time span, Some
part will be bias, i.e., changes resulting from
identifiable causes. All fdentifiable factors in-
fluencing the performence of individuals must be
diligently sought, Such differences as can be
attributed to known influences are not assignable
to the error of measurement!

For this situation Stsnford subtest scores for
fall versus spring constitute the paired scores.
Stanines were independently derived for fall and
spring administrations. The position of any indi-
vidual on any chart will reflect what has happened
to that individual during the interim period but
only in the sense that any change in his stanine
means an upward or downward shift in his relative
position in the group. Maintenance of his original
status simply means that he has learned at the same
rate as others like himself in ability,

It would be possible to study absolute gains
in terms of standard scores only if the gecond test
score {s interpreted in terms of the standard
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scores assigned on the basis of the standard score
transformation obtained from the distribution of
the scores on the first te... This might have been
done in the case of the New Hampshire data and, in
some ways, it might have been more instructive than
the procedure that was followed. 1/ Instead, as
stated earlier, stanine comparisons are made in
terms of fall stanines for the total state group
and spring stanines for the random sample, The
assignment of spring stanines on the basis of the
random (representative) sample scores was a neces-
sary condition; it was basic to the whole idea of
testing the random (representative) sample in the
spring in order to provide some reasonable way of

comparing fall-spring performance.

Knowledge of the existence and significance of
the regression effect for all individuals in the
bivariate distribution except those at the mean
further helps one in his attempt to make sense in
the interpretation of paired comparisons.
"“Regression" 1is the name for a phenomenon widely
ignored or misunderstood, namely, the tendency for
high first measures to be lower on the second
measure on a comparable instrument and vice versa.
Toll parents have tall children but not as tall as
as they are and vice versa. This effect is always
present. Low scoring fndividuals tend to improve
on a second test just by chance; high scorers tend
to fall back. Only when the shift is greater than
can reasonably be accounted for by chance can one
be sure the shift 1s due to & systematic influence.

A little exercise of common sense after chas-
ing down the protocols for deviant individuals so
as to study the performance of these individuals
from one time to another often can turn up the
logical reasons why a particular performance was
8o atypical.

For example, perhaps on one test. answer sheet
the marks were not sufficiently heavy for the op-
tical scamner to pick them up satisfactorily,
while on another test the marks were quite read-
able. This would, of course, fnvalidate the two
test comparisons for that individual.

Perhaps on one occssion the individual might
have guessed substantially, marking every 1item on
the test '"with his eyes closed", so to speak, af-
ter he had done as much ac he could do in terms of
his own knowledge. This guessing factor on a test
made up of four or five multiple choice questions
would substantially raise his score and therefore
his stanine placement. If, on the second test, he
had sufficient self-confidence or he had been
taught in the meantime that testing is supposed
to be a true communication act calling for truth-
ful responses of a non-chance nature and that he
only does himself harm by guessing, his score the
second time might sctually be lower than it was
the first but would be more truly reflective of
his status f{n the group,

With these thoughts in mind, ft will be most
helpful and provocative to study the following bi-
variate charts., (See Charts VIII-1 to VIII-10.)

l/ A eragite study is under consideration.
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SECTION VIII
Part B
Data Concerning the Measures of Relationship
Between Tests Administered in the Fall
And Repeated in the Spring

{mmediately preceding this discussion the wri-
ter has made an attempt to deal with a few of the
issues involved in the interpretation of correla-
tion coefficients. Much more could be said but
even these cautionary notes may be considered by
some readers to be superfluous. Essentially, the
task of making sense out of correlation coeffi-
cients calls for a level of statistical competence
and sophistication that probably does not charac-
terize more tharn a small fraction of the people in
public education at both administrative and in-
structional levels.

Few people, for example, are aware of the fact
that reliability coefficients can be unduly infla-
ted by drawing a sample that is as heterogeneous
as possible. As a matter of fact, the population
samples used for determining reliability coeffi-
cients for the Stanford consisting of 1000-case
random samples from the standardization group prob-
ably are about as variable as any group could be
and remain within a grade. Sensible reliability
coefficients are computed on well described com=-
munity samples so that the values obtained will be
descriptive of the local scene, Since we have no
data oa reliability for the comrunii.es within this
State, we are including in Table VITII-B-1 the
split-half reliability coefficients for Stanford
subtests used in this study as rcported in the
Technical Manual. These values almost surely over-
estimate the tests' reliability in the context in
which they are used, but lacking something better,
they will have to serve the purpose.

In the next ad)acent column, the correlations
between fall and spring tests are reported for each
of the five Stanford tests consistently studied in
this report. The correlations indicate the rela-
tionship between the Stanford subtests given in
October of '69 and repeated in May of '70. The
data are giver separately for Grade 4 and Grade 6
and for the random (representative) sample and
Title I. Notice that the correlations are consis-
tently lower in Grade 4 than in Grade 6., The wri-
ter knows of no systematic and underlying cause for
the difference in the magnitude of these values.

Possibly the subtest scores for the Intermediate I
Battery were less normally distributed than those
for the Intermediate II Battery which was used at
Grade 6. Possibly these tests were more relevant
to the instruction in the 6th grade than at the
4th grade. Or perhaps the bias in the two grade
populations is a sufficient explanation. This in-
consistency is only an fllustration of the fact
that correlation coefficients are not self-inter-
preting statistics with & common meaning regardless
of the situation within which they were obtained.
All correlations for the random sample are lower
by a substantisl msrgin than the reported relia-

bility coefficients. This is really not unexpect-
ed since the reported reliabilities are instrument
reliabilities (pupil variation controlled) and
contrasted to the test-rete¢.t comparisonms.

When one moves to similar values for Title I,
it is interesting to note that in every instance,
with one possible exception in Grade 6, the cor-
relations are clearly lower than for the random
sample and lower in the spring than in the fall.
Above all else, this reflects the fact that the
Title I group is substantially less variable than
the random sample. However, we would like to think
that some part of the lowering of the correlations
actually is due to something that happened to the
children during the period from October to May. If
pupils have validly diagnosed remedial defects and
if they are provided with adequate instruction to
counteract specifically the defined and described
defects, the net result would be to lower the cor-
relation between their first testing and their
second due to the fact that the amount of gain or
improvement under special instruction will vary
widely among individuals, depending in large meas-
ure on the extent or magnitude of their difficuley
in the First plad®, and the effectiveness of the
special instruction. For example, children known
to have a correctible reading deficiency based
upon adequate diagnosis will improve greatly over
a relatively short period of time, but certainly
not in a manner consistent from individual to in-
dividual since this depends upon the nature of the
defect in the first place and the adequacy of the
instruction to correct it in the second place.

Tables VIII-B-2 and 3 reproduce eight corre-
lation matrices showing the intercorrelations of
the Stanford subtests separately for the random
sample and for the Title I cases and separately
for Fall and Spring for Grades 4 and 6. These
eight matrices are interesting indeed to study but
are only a basis for speculation without knowing
a lot more sbout what took place between the Fall
testing program and the Spring follow-up program.
We must assume that the program of instruction for
the children in the random sample was just about
normal or typical of what goes on ordinarily, That
being the case, it is rather clear that even here
influences and fdctors are at work which tend to
dilute the degree of agreement between a series of
tests taken two at s time.

Perhaps this a good place to leave to those
who wish to speculate as to the significance of
these mathematical coefficients what their signif-
icance in truth may be and turn, for the benefit
of those who are perhaps more visually minded snd
less statistically oriented, to a consideration of
the small bivariate distributions set up in terms
of stanines which make wore evident the nature of
the relationship between Fall and Spring results
separately by tests and separately for the random
sample compared to the Title I group.

The first series of bivariate charts relates
to Grade 4 and each test's bivariate chart for the
random sample is paired with the corresponding bi-
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7ariate chart for that test for Title I children.

As one goes from chart to chart, it is evident
that there are some maverick cases {: almost every
chart vwhere it seems quite unlikely that the pro-
tocols, f.e., that there {ndividual test results,
were valid in both insvances. Por example, in the
Paragraph Meaning bivariate chart for the random
sample, it is evident that a child who earned a
stanine of 8 in the FPall would be most unlikely to
earn a valid stanine of only 2 when retested in
the Spring. Everv peculiar case of this kind,
falling far out from the general cluster of scores
should have been investigated case by case,

However the general practice 1s NOT EVEN TO
HAVE THE ANSWER DOCUMENTS RETURNED. The least
valuable part of the total information obtained
by testing 18 given complete primacy. Having item
analysis information is no help. Having a chart
showing how every item was answered 1s better but
none of these helps one learn why some pupils act-
od erratically and none permits the pupil to share
adequately with the teacher his areas of strength
and weakness,

These data are available for further study
since the answer sheets or scoreable booklets were
returned and have been stored in the hope that
funds could be made available for making this kind
of detailed inspection for the sake of what it
might show up by way of insights into the dynamics
of testing and thus fmprove future programs,

Generally, however, the frequencies are clus-
tered, more or less symmetrically, centered around
the mid-stanine range or band. It must be remem-
bered that in these bivariates, Pall stanines were
based upon the total sample of children tested
throughout the state ranging from 11,700+ in Crade
6 to 12,0004 in Srade 4 because these stanines
were already on the tape. Stanines based upon the
representative sample might have been preferable
but the others already were in the hands of the
local schools, The Spring stanines, on the other
haund, are based, of necessity, upon the perform-
ance of the tested random sample. Theae stanines
were used, of course, to interpret the results for
Title I cases also.

The correlation coefficients are given at the
bottom of each of the bivariate charts and for the
random sample only, the percent of children in the
wid-stanine band is also reported., It will be ob-
served that this percentage is very similar to the
correlation coefficient and if both sets of data,
Spring versus Fall, had been based upon the same
stanine tranaformation, these percentages would be
even closer. Similar percentages are not given
for Title I because the stanines were not indepen-
denrly derived for that sample and the advantages
of this comparison with r would have been lost,

Generally spesking, thero is a curtailment in
the distribucion for Title I which shows up by a
thinning of the scatterplot in the upper right-
band corner. This is most evident if one looks at

the marginal figures and notes that the distribu-
tions are akewed in the sense that there are fewer
cases in the upper ranges for Title I than for the
random sample which are more or less symmetrical,

Since the stanines for Fall and the stanines
for Spring were computed independently, one cannot
observe crowth directly by comparing the Fall and
Spring perforwance. This point has been discussed
earlier in the introductory portions of this sec-
tion. It will be noted, however, that tiie random
sample means closely approximate 5 and the random
sample standard deviations closely approximate 2
in every bivariate for both grades. On the other
hand, the means for the Title I sample tend to be
substantially lower, especially in the Spring and
while the standard deviations vary, they also tend
to be somewhat smaller than those for the random

sample. 1/

Considering just the Title I pupils, it is
evident that the relationship,l.e., correlation,
1s far from 1.00 between the Pall and Spring data
but it 1is also evident that 1t would be possible
to identify children falling substantially outside
the mid-stanine range who should have been inves-
tigated pupil by pupil 1f these data had been re-
ported promptly emough to the schools. The ideal
arrangement would have been to have the answer
sheets for all children returned to each school
and for someone to undertake the task at the local
level of examining suspect answer sheets in terms
of the Fall-Spring paired responses to see which
responses failed to be consistent from one testing
program to another. This would have been espe-
cially helpful in this instance since even the
same FORM was used.

The bivariates deserving most serious study
are those relating to Paragraph Meaning since this
was the curriculum area where major emphasis was
put in the Title I program. However, in doing so,
please remember that these data describe all Title
I children, not just those in reading programs, A
separate analysis will be prepared as a supplement
to this report at a. later date analyzing the data
in a somewhat similar fashion for those who were
in remedial reading programs.

Bivariate charts of this sort take on their
greatest importance as a basis for helping a
teacher, administrator, or supervisor to identify
individual cases and study them against the back-
ground of the performance of the group as a whole.
An isolated case 13 hard to interpret; a case in a
defined and charted distribution is more easily
studied and understood, For this reason, it is
also most helpful to have the data for the typical
or random sample for comparison with the specifi-
cally designated Title I cases. It is also pos-
ub}a that even the sophisticated will have a re-
newed sense of vhat a correlation really means 1if
those who bother to read the report take a good
look at the charts.

1/ See Table VIIX-B-4.

-1
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With the presentation of the data on these bi-
variate charts, the statistical portions of this
report are completed. It just remains, therefore,
to sum up and to provide the reader with the wri-
ter's own evaluation of the total program in terws
of an overview of all of the data available. Ob-
viously, this is a highly subjective process and
Gisagreement as to the significance of these data
can be expected. Every individual in a position
of responsibility must perform this tedious task
of studying the data for himself. It has been
this writer's intention within the sadly lacking
basic data to select and highlight those parts
that to him seemed most significant.

Table VIII-B-1

Correlations* Between Selected Stanford Subtests
Administered in the Fall and Repeated in the Spring
In Comparison with Reporsad Reliability Coefficients

Grade 4 - 1969-70
SAT: Int. I: X

Random
Ty Tk Sample Title I
Word Meaning .90 .77 <56
Paragraph Meaning .92 .69 43
Arithmetic Computation .89 .RO .46
Arithmetic Concepts .86 .71 .57
Arithmetic Applications .86 — .68 .57

Grade 6 - 1769-70
SAT: Imnt. II: X

Random
L'y ik Sample Title I
Word Meaning .90 .83 ) .75
Paragraph Meaning .93 .82 .72
Arithmetic Computation .89 .69 .70
Arithmetic Concepts .85 .76 .69
Arithmetic Applications .89 .79 .63

* Based on raw scores.

*% Corrected split half reliability coefficient as reported
by the publisher, based on random samples of 1,000 cases
per grade from the standardized sample.
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Table VIII-B-2

Intercorrelations* of Selected Stanford Subtests
for Random Sample and for Title I Separately Tested
. Fall and Spring

Grade 4: PALL
SAT: Intermediate I

A B
BANDOM SAMPLE TITLE I
Test Name Teat Name
and Number 1 2 6 7 8 and Number 1 2 6 7 8
Word Mng. 1 1.00 Word Mng. 1 1.00
Pars. Mng. 2 .72 1.00 Para. Mng. 2 .56 1.00
Arith. Comp. 6 .29 .38 1.00 Arith. Comp. 6 .23 .33 1.00
Arith, Conc. 7 .54 .57 .48 1.00 Arith. Conc. 7 .37 .48 .46 1.00
Arith. Appl. 8 .52 .53 .47 .72 1.00 Arith. Appl. 8 .39 .44 .35 .53 1.00
Grade 6: FALL
SAT: Intermediste II D
_".’W_W_LW.PL‘; IITLE I
Test Name Teat Nawe
snd Number 1 2 5 6 7 and Number 1 2 5 6 7
Vord Mny. 1 1.00 Word Mng. 1 1.00
Para,. Mng. 2 .80 1.00 Para. Mng. 2 .76 1.00
Arith. Comp. 5 .47 .52 1.00 Arith. Comp. 5 .44 .54 1.00
- Arith. Conc. 6 .62 .61 .59 1.00 Axith, Conc. 6 .59 ,57 .57 1.00
‘Arith. Appl. 7 .65 .66 .62 .76 1.00 * Arith. Appl. 7 .58 .63 .57 .68 1.00

*These correlations, which sre based on raw scores, tend to run 2 to 3 poinis
lower than the atanine correlations reporte. with the bivaristes, due to coarsc-
neaa of grouping in the case of stanines.
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Test Name
and Number

Word Mng.
Para. Mng.
Arith., Comp.
Arith. Conc.

Arith. Appl.

Test Name
and Number

Word Mng.
Para. Mng.
Arith. Comp.
Arith. Conc.

Arith. Appl.

Table VIII-B-3

Intercorrelations of Selected Stanford Subtests

for Random Sample and for Title I Separately Tested

A
RANDOM SAMPLE

Fall and Spring

Grade 4: SPRING
SAT: Intermediate I

Test Name
and Number

Word Mng.
Para. Mng.
Arith. Comp.
Arith. Conc.

Arith. Appl.

Grade 6: SPRING
SAT: Intermediate II

2 6 7 8
1.00

47 1.00

.62 .38 1.00

.66 .68 .75 1.00

C
RANDOM SAMPLE

2 5 6 7
1.00

.61 1.00

.70 .71 1.00

J1 .67 .79 1.00

Test Name
and Number

Word Mng.
Para. Mng.
Arith, Comp.

Arith. Conc.

Arith. Appl.

B
TITLE I
1 2
1.00
.61 1.00
.33 .42
42 .53
45 .56
D
TITLE I
1 2
1.00
.73 1.00
L4 52
.56 .59
.61 .62

1.00
.54
.56

1.00

.64

.62

7 8
1.00

.69 1.00
6 7
1.00

.73 1.00
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Table VIII-B-4
Means, Standard Deviations, and Correlation Coefficients
for the Random Sample and Title I Cases, Fall versus Spring
Grade 4
RANDO)i SAMPLE TITLE I
SAT Int. 1 Standard Standard
Subtest Mean Deviation r Mean Deviation r
Word Meaning Word Meaning
Spring 4.96 2.0 .75 Spring 2.71 1.5 .52
Fall $.05 1.9 Fall 3.17 1.6
Difference -.09 N = 583 Difference -.46 N = 428
Para. Meaning Para. Meaning
Spring 5.00 2,0 .67 Spring 2,95 1.5 .37
Fall 5.03 1.9 Fall 3.32 1.4
Difference -.03 N = 584 Difference -.37 N = 430
Arith. Comp. Arith. Comp.
Spring 4.98 2.0 .56 Spring 3.90 1.9 .43
Fall 4,96 2,0 Fall 4.24 1.9
Difference .02 N = 583 Difference -.34 N = 429
Arith. Conc. Arith. Conc.
Spring 5.01 1.9 .68 Spring 3.52 1.7 .53
Fall 4.93 1.9 Fall 3.57 1.8
Difference .08 N = 581 Difference -.05 N = 435
Arith. Appl. Arith. Appl.
Spring 5.01 2.0 .65 Spring 3.28 1.8 .53
Fall 4,95 1.9 Fall 3.45 1.7
Difference .06 N = 579 Difference -.17 N = 429
SAT: Int. II Grade 6
Word Meaning Word Meaning
Spring 4,98 2.0 .83 Spring 3.28 1.7 T4
Fall 4.99 2,0 Fall 3.15 1.6
Difference -.01 N = 641 Difference .13 N = 231
Para. Meaning Para. Meaning
Soring 4,99 1.9 .79 Spring 3.45 1.6 .71
Fall 5.02 2,0 Pall 3.23 1.6
Difference -.03 N = 642 Difference .22 N = 237
Arith. Comp. Arith. Comp.
Spring 4,98 1.9 .67 Spring 3.8 1.8 .64
Fall 5.00 1.9 Fall 4.15 2.0
Difference -.02 N = 646 Difference -.31 N = 235
Arith. Conc. Arith. Conc.
Spring 4,96 1.9 .73 Spring 3.81 1.7 .65
Fall 4,98 2,0 Fall 3.77 1.9
Difference -,02 N = 645 Difference 04 N = 236
Arith, Appl. Arith. Appl.
Spring 4.96 1.9 .74 Spring 3.79 1.6 .61
Fall 5.02 1.9 Fall 3.83 1.8
Difference .06 N = 642 Difference -.04 N = 234
=77-
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SECTION IX

A Porsonal Commentary

1 feel it quite necessary at this point to
evaluate this report and especially all that has
led ap to it in terms of what lessons it may have
taught as well as what it "proves" about Title I
frograms in New Hampshire znd, by impifcation,
elsewhere.

1. The process has been too time-=onsuming by
many months. This has resulted because of lack of
coordination at all levels and batween all agen-
cies involved. To a very large extent this was
inevitable at first as we groped our way toward a
configuration that would answer our questions
about the effectiveness of Title I programs and
still deal realistically with the mensuration
problems involved. Before-after testing with in-
struments built for a different purpose has a
built-in "bomb" in the reality of errors of meas-
urement enhanced when two fallible measures are
compared over a seven-month time span.

There are no precedents to follow, and any
shallow or superficial analysis using inappropri-
ate sampling statistics will neither reveal the
inherert dangers nor provide insightful sugges-
tions for the future.

My own conclusion is that the variations in
individual pupil performance noted on our tests
are quite as much due to the pup:1l's built-in day-
by-day variability plus the inefficiencies of our
present educational process as they are to the in-
struments themselves.

I have tried to bring this out in several
places in thz text. Better instruments are need-
ed, to be sure, but no instrumentation no matter
how good, will nullify variability built into the
situation, not the tests.

2. New Hampshire is a remarkably typical
state as determined by national notms. The use of
the MAT equivalence tables to re-interpret Stan-
ford data reinforces the Otis-Lennon data in es-
tablishing this conclusion which I have repeatedly
observed over the last twenty years.

3. The tested random sample was quite repre-
sentative. We were luckier than we deserved.

4. The Title I cases for whom data were avail-
able reinforced many observed characteristics of
children in the stipulated socio-economic strata.
However, I think it only fair to note that there
are few target schools as such in New Hampshire
outside a few of the large communities. Many of
these failed to test in any case. Thus Title I
help may have been extended to needful children
not necessarily from economically deprived homes.
This is good in & state where the legislature ap-
parently cares so little for the welfare of our
children.

Among such groups (as delineated by the avail-
able Title I data):

a. Boys fall bzhind girls most of the time in
many measirable ways.

b. Learning ability of the Title I samples is
lower thcn average by significant amounts
and this is reflected in school perform-
ance. Grade 6 sample is better than Grade
4 and generally Grade 6 end-of-year per-
formance is relatively better than Grade 4
at the same time period.

It profits us nothing to argue about in-
herited vs environmentally derived cogni-
tive skills. These kids need special rec~
ognition, special instructional materials,
more individual attention including out-
side supportive services by way of mental
health and . ading clinics, more love and
affection and thus less sense of failure
gnd self-deprecation.

Obviously these are personal opinions, but
they are borne out by experience and com-
mon sense and are consistent with these
data.

c. Relatively few of the Title I cases show
clear signs of having correctible defects
in learning skills compared to being just
a slow moving group. Our data were not an-
alyzed to maximize the chances of discov-
ering such disabilities since, in this in-
itial report all tested Title I cases are
combined.

More effort should be expended to search
out these children with special cognitive
learning blockings by adequate diagnoses
and to provide the kind of corrective in-
struction that might be called the "pre-
scription aducation" to emphasize its rel-
evancy to individual needs.

The U,S. Office of Education should plan more
carefully to stimulate these two kinds of efforts,
{.e., better instructtfon for slow learners with
reasonable goals; and diaguostic identification
and remediation for the educaticnally handicapped.
The nonsensical specification that all be brought
up to grade, whatever that means, should be buried
enough so it shall not confuse the issue any long-
er,

Packaged, debugged programs, thoroughly field
tested, should be recommended by the USOF with
especial care for the pupil accounting aspects of
the program. Provision should be made for cumula-
tive data files. No danger of the pygmalion phe-
nomenon (in reverse) need worry us if teachers
will learn to see children as individuals in a
competitive gsociety that had just better realize
that it takes all kinds of people to make the
world go around, The self-fulfilling prophecy no-
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tion 1s an insult to the intelligence as well as
the good intentions of the teaching staff. Given
half an opportunity, there are few time-tested
teachers (those staying in the profession because
they love children) wh» will not welcome new ways,
new 1ids, and rew »--i~.as to enable them to help
all childre. learn.

In all this "evaluation" effort the child is
almost forgotten. Has he been informed as to why
we test - and retest? Has he even seen the re-
sults of his efforts in situ in terms of questions
answered or not answered correctly? Has the no-
tion of testing as one way he can get across to
his teacher just what he does and does not know
ever been thought of by the teacher to say nothing
of having been communicated to him? If so, little
evidence of this has reached this level of activ-
ity.

Holt's philosophy in "Why Children Fail" is
largeiy beside the point. "Crisis in the Class-
room" comes much closer to the truth.

Not enough has been said about evaluating
performance project by project. The problem in
New Hampshire is the small size of the local ad-
ministrative units and thus the small N's one has
to deal with,

Comparison of distributions in terms of cen-
tral tendency statistics or percentiles is not
satisfactory. The best plan would appear, at this
moment in time, to be a pupil-by-pupil evaiuation
where pupils would be studied agsinst before-after
bivariates of the most relevant tests., The "most
relevant test" in reading might be a standardized
battery, but might constitute selected material
from such a battery or two forms of the reading
test given within the same week and repeated at
the end of the period of instruction.

The greatest chance to show dramatic changes
is to work in an area such as math where individ-
ual item changes might be observed. The curricu-
lur valid material selected would be that suitable
for the Title I group and not just the test ordin-
arily used at a particular grade. To use the no-
menclature commonly used in this report, the
spring test answer document might be the scoring
key for the fall document. The scoring might in-
volve a multi-step procedurs to determine:

Aruitoxt provided by Eic:

a, the number and character of identical
items answered consistently.

b. the number going from wrong to right and
vice versa.

¢. the percent of the group answering select-
ed items considered needful of mastery as
an hierarchical step-up toward an eventual
goal of mastery of essential skills,

In math at any grade or developmental level
one must start with demonstrated skill in number
manipulation (computation). This must precede
much attention to prohlem golving since competency
in computation sets a go-no go limit on applica-
tions involving the specific skills. A careful
study of the item analysis information from the
Metropolitan Math tests recently released will re-
veal woeful lack of skill in number manipulation
at any developmental level, Any nonsense about
computation skills not being netessary in this
day and age because of the advent of computers is
sheerest irrelevancy. Problem solving will always
be necessary and number manipulation is its pre-
requigite,

Not enough attention has been paid to dis-
covery of the item types that are most suitable in
before-after comparisons, The writer could fill
another report on this subject, but will content
himself with one generalization - to wit, item
types relatively much freer of guessing than pres-
ent item forms are absolutely essential and are in
our grasp if the local groups demand such tests.

These are merely avenues for exploration, but
at least they are not the fruitless blind pecking
activity that best describes the continued reli-
ance on total score comparisons, es~ecially when
fallacious methods of interpreting (e.g. grade
equivalents) are applied to the data.

My last word

Title T programs should not be bandaids on a
bad bruise, but preventive education that never
lets the bruising situation occur because insight-
ful, r ponsive, and ingenious people are trying
hard with some special help to meet the needs of
each child. Perhaps there should be a Title II
program for the highly advantaged who, in most
school aituations, are equally put upon!
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Appendix A

New Hampshire Statewide Testing Program
Intercorrelations of Stanford Achievement Test and
Otis-Lennon Mental Ability Test
Fall - 1968

Grade &
SAT: Intermediate I, Form X
OLMAT:Elementary II, Form J

Test Name
and Number 1 2 3 4 5 6 7 8 9 10 11 12 13

Word Meaning 1 1.00

Para. Meaning 2 .75 1.00

Spelling 3 .66 .68 1l.00

Word Study Sk.4 .64 .62 .65 1.00

Language 5 .70 .71 .69 .72 1.00

Arith. Comp. 6 .35 .42 400 41 .47 l1.00

Arith. Conc. 7 .55 .59 .49 .57 .62 .51 1.00

Arith. Appl. 8 .57 .61 .50 .58 .62 49 .71 1.00

Social Stud. 9 .68 .70 .56 .61 .67 .38 .64 .66 1.0D

Science 10 .74 .74 .62 .64 .70 .37 .60 .64 .75 1l.00

Comp. Prog. 11 .82 .87 .71 .73 .80 .58 .78 .80 .83 .81 1.00

0-L MAT 12 .76 .76 .66 .70 .75 .44 .68 .69 .74 .76 .91 1.00

I.Q. 13 .72 .71 .63 .68 .73 .42 .64 .65 .68 .71 .89 .94 1.00
Grade 6

SAT:Intermediate II, Form X
OIMAT:Elementary II, Form K

Test Name

and Number 1 2 3 4 5 6 7 8 9 11 12 13
Word Meaning 1 1.00

Para. Meaning 2 .80 1l.00

Spelling 3 .66 .68 1.00

Language 4 71 .76 .69 1.00

Arith. Comp. 5 42 .50 .48 .55 1.00

Arith. Conc. 6 .60 .63 .50 .66 .60 1.00

Arith. Appl. 7 .62 .67 .53 .68 .60 .77 1.00

Social Stud. 8 .73 .77 .55 .73 .49 .70 .74 1.00

Science 9 .74 .78 .53 .70 .43 .62 .67 .79 1.00

Comp. Prog. 11 .o .89 .68 .83 .66 .81 .84 .86 .80 1.00

0-L MAT 12 .74 .76 .61 .78 .51 .68 .72 .75 .73 .90 1l.00

I.Q. 13 .71 .74 .60 .76 .51 .68 .68 .72 .68 .90 .94 1.00
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Technical Handbook
Appendix B
TAME 29
Correlati~;, Between Otis-Lennon and
' Aanford Achievement Test
Otis-Lennon MAT Stanford Achlevement Test: 1764 Edition®
Raw Score
Grade N Level DIQ Level Subtest Naw Score
Mean S.D. Mean S.D.
1 407 Prim. 1§ 43.13 6.74 Prim. ¢ Word Resding 21.33 6.48 .52
103.64 14.23 Paragrath Meaning 20.81 8.92 47
Vocabutary 21.79 631 62
Spelling 114} 5.46 42
Word Study Skills 36.58 8.37 54
Arithmetic 38.09 11.93 57
3 580 Elem. ! 54.93 11.00 Prim. 81 Word Me:.aing 24 .8° 5.42 62
103.78 13.57 Paragraph Mezning 42.28 9.54 .60
Science-Social Studies 23.81 5.35 56
Spelling 20.58 6.52 A
Word Study Skilis 48.25 11.25 57
Language 47.53 9.81 59
Arith. Computation 37.18 9.53 .50
Arith. Concepts 29.83 8.37 A7
5 819 Elem. Il 51.56 14.06 inber, §1 Ward Meaning 24.26 8.52 7.
103.85 14.77 Paragraph Meaning 33.35 11.30 .78
Spelling 28.15 948 62
Language 85.13 18.12 78
Arith. Computation 16.07 6.20 60
Arith, Concepts 14.38 5.57 73
Anth. Applications 17.94 6.89 75
Social Studees 39.43 12.26 74
Science 31.56 9.71 75
7 607 inter. 4546 14.80 Adv. Paragraph Meaning 32.01 11.85 80
105.34 14.20 ng 28.51 12,05 .63
Languaze 94.15 17.05 .80
Arith. Computation 19.06 7.79 67
Arith. Concepts 18.27 7.25 74
Arith. Applications 14,02 486 67
Social Studies 46.39 12.52 80
Science 339 933 .70
9 88 Inter. 53.75 15.17 H. & English 47.31 16.29 .83
103.52 13.24 Numersical Compsetence 27.03 7.97 79
a5 Mathematics 19.47 6.63 J8
‘ b veding . . w1120 83
k Hence %, 0 3205 1ous, .74 \
; } s L. 277 ( J2 ‘ '
Sheting 4 ! 27192, 595 Xz :
n n&n 4586 1381  H.S. Edgish 5373 1395 ¢ 76
V 101.92 12.27 NYmerical Cémpetence 30.12 9.09 79
L4 } Mlthémlﬁa‘ 23.60 8.74 79
t Reading 37.28 9.88 82
Scien's 35.05 8.82 68 '
5 Sociel Studies 33.44 92 744 y‘
E $oelling 32.89 l&&o B A

¥ *ftantord sdministersd apptimately 2 menthe after Oi-Lannon.

Prom the Otis-Linnon Mental Ability Test Technical Handbook
Reproduced by permissfon of the publisher
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